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EXECUTIVE SUMMARY

PRC EnvironmentalManagementInc. (PRC) andits team subcontractor,MontgomeryWatson(the

PRC team), conductedfield samplingto collect additionalsoil and groundwaterdataat 15 Naval Air

Station(NAS) Alameda, InstallationRestorationProgram(IRP) sites: I, 2, 3, RunwayArea, 6, 7A,

7B, 7C, 9, 10B, 11, 13, 15, 16, and 19 for remedial investigation/feasibilitystudy (RI/FS)

evaluation. The purpose of the currentinvestigationwas to collect additionalchemical, geologic, and

hydrogeologicdam at the 15 IRPsites, wheredata gaps existed from previous studies. The purpose

of this datatransmittalmemorandumis to summarizethe field activities, analyticalresults, and the

first quarterof groundwatersampling(one of the four quartersplanned)conductedundercontracttask

order(CTO) 280. This memorandumis not intended to presentdetailed data evaluationand

interpretation,but presentsthe data in a tabulatedformat,makes a brief, qualitativecomparisonto

data previously collected at each site, andevaluates the sufficiency of site characterizationfor RIFFS

evaluation. Detailed evaluationand interpretationwill be presentedin futureRI reportsfor these

sites.

The PRC team conducted field activities at 15 sites at NAS Alameda, pursuant to three field sampling

plan documents: "Follow-On Field Sampling Plan, RI/FS Phase 2A_ (Phase 2A FSP; PRC and

Montgomery Watson 1994a); "Follow-On Field Sampling Plan, RI/FS Phases 2B and 3" (Phases 2B

and 3 FSP; PRC and Montgomery Watson 1994b); and "Follow-On Field Sampling Plan, RI/FS

Phases 5 and 6" (Phases 5 and 6 FSP; PRC and Montgomery Watson 1994c). The three field

sampling plans were prepared based on previous datacollected at these sites and the quality assurance

project plan (QAPP; PRC and Montgomery Watson 1993c). Field activities were performed in

conformance with the three documents, with the exception of circumstantial field variances that are

noted in the text of this doouneat. The field variances were due to either changes in the field

program or modifications to sampling techniques and did not hinder the data collection. Field

variances, when necessary, were performed in such a way as to ensure meeting all data quality

objectives. Field activities includedcone penetrometer testing (CPT), HydroPunch groundwater

sampling, GeoProbe groundwater sampling, non-point source (NPS) sampling, shallow soil sampling,

surface soil sampling, shallow soil boring and monitoring well installation, deep monitoring well

installation, geophysical survey, drain line video survey, and first quarter groundwater sampling.
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The lithologic findings at the 15 sites appear consistent with previous studies, which indicate a first

water-bearing zone separated from a lower second water-bearing zone by a less permeable Bay Mud

unit, and a paleochannel composed of silt and clay trending east to west through the landfills. The

paleochannel was confirmed to extend at least through the length of the Runway Area as part of this

investigation. Current findings indicate the absence of a Bay Mud unit beneath the more inland sites

(7C, 9, 10B, 13, 16, and 19). A relatively laterally extensive sand lense within the Bay Mud unit

was detected during the CPT phase in the vicinity of Sites 1, 2, and the Runway Area.

Groundwater elevations were obtained from the second quarter of groundwatersampling became

many of the monitoring wells were not installed in time to measure depth-to-groundwater during the

first quarter. All wells were sampled during the first quarter of groundwater sampling; analytical

results are presented in this document. Second quarter groundwater elevation data indicate that

groundwater flow directions in the first water-bearing zone appear to be influenced by utilities or

utility trenches in the eastern portion of the base (Sites 3, 6, 7A, 7C, 9, 10B, 13, 16, and 19),

resulting in variable flow direction. Second quarter groundwater elevation data in the first

water-bearing zone in the western portion of the base (Sites 1, 2, and the Runway Area) indicate

radial flow from the center of the Runway Area toward the north, west, and south.

Additionalgroundwatermonitoringwells wereinstalledin the secondwater-bearingzoneas part of

this investigation. Secondquartergroundwaterelevationdata indicatethat groundwaterflow

directionsin the secondwater-bearingzone in the easternportionof the base are predominantly

westward,toward the SeaplaneLagoon. Secondquarter groundwaterelevationdata in the second

water-bearingzone in the westernportionof thebase indicateradialflow from the centerof the

RunwayArea towardthe north, west, and south.

Analyticalresultswere generallyconsistentwith previousinvestigations'analyticalresultsin termsof

the contaminantsd_ected and in termsof the concentrationranges previouslyfound in soil and

shallowgroundwaterat the sites addressedas part of the currentinvestigation.The natureand extent

of chemicalsof interestin soil and groundwaterappearto havebeenadequatelycharacterizedfor the

purposeof conductingan RI/FSat Sites 1, 2, RunwayArea, 6, 9, 15, 16, and 19. Someuncertainty

regardingthe extentof potentialchemicalsof interestin groundwaterstill exists at Sites 3, 7A, 7B

and 11, 7C, 10B,and 13. Uncertaintiesat Sites3 and 7A includethe extentof petroleum-related
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volatile organic compounds (VOCs) and total petroleum hydrocarbons-extractable (TPH-E) in the

second water-bearing zone. VOCs that are typically associated with industrial solvents were detected

in the first water-bearing zone throughout Sites 7B and 11; and TPH-E was detected in groundwater

samples obtained from the deep zone at Sites 7C, 10B, and 13. If, based on the detected levels of

chemicals found at these sites, a health or environmental risk exists, then the need for additional

sampling will be evaluated.

In addition to the work performedat the CTO 280 sites, limited field activities and sampling were

also performed at Sites 4, 5, and 10A and are included as Attachment A in this document. Field

activities and sampling were conducted at these sites to fill in minor data gaps from initial follow-on

field activities performed during the winter and spring of 1994 (PRC and Montgomery Watson 1995).
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1.0 INTRODUCTION

A follow-on field investigation was conducted at Installation Restoration Program (IRP) Sites 1, 2, 3,

Runway Area, 6, 7A, 7B, 7C, 9, 10B, 11, 13, 15, 16, and 19 at the Naval Air Station (NAS)

Alameda, California, for remedial investigation/feasibility study (RI/FS) evaluation. The purpose of

the investigation was to collect additional chemical, geologic and hydrogeologic data at the 15 IRP

sites, where data gaps existed from previous studies. The field investigation began in June 1994, and

consisted of drilling, cone penetrometer testing (CPT), soil sampling, non-point source (NPS)

sampling, well installation, HydroPunch II® (HydroPunch) sampling, GeoProbe sampling, geophysical

surveys, and a video survey. Four quarters of groundwater sampling are also scheduled for the 15

sites. The first quarter groundwater sampling was conducted in September 1994; the results of that

sampling round are presented in this document.

The follow-on work was conducted in accordance with three field sampling plans: "Follow-On Field

Sampling Plan, Remedial Investigation/Feasibility Study, Phase 2A" (Phase 2A FSP; PRC and

Montgomery Watson 1994a); "Follow-On Field Sampling Plan, Remedial Investigation/Feasibility

Study, Phases 2B and 3" (Phases 2B and 3 FSP; PRC and Montgomery Watson 1994b); and

"Follow-On Field Sampling Plan, Remedial Investigation/Feasibility Study, Phases 5 and 6" (Phases 5

and 6 FSP; PRC and Montgomery Watson 1994c). The three sampling plans were approved by the

Department of Toxic Substances Control (DTSC).

1.1 OBJECTIVES OF THE CTO 280 FIELD INVESTIGATION AND DATA
TRANSMITTAL MEMORANDUM

The objective of the field investigation was to collect sufficient chemical, geologic, andhydrogeologic

data for a Remedial Investigation (RI) evaluation. CPT was conducted to assess the thickness of the

second water-bearingzone and Bay Mud unit, and to evaluate base-wide geology. HydroPunch

samples were obtainedfrom the second water-bearingzone to assist in the placementof deep wells; a

small percentageof HydroPunchsamples were also obtained from the first water-bearingzone to

assist in the placementof shallow wells. Soil samples were collected from soil borings, monitoring

wells, and surface soil samples, and submitted for chemical analyses in order to assess the nature and

extent of chemicals of interest in soil. Shallow and deep monitoring wells were installed in the first
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and second water-bearing zones (referred to as deep zone in the southeastern portion of the base due

to the absence of the Bay Mud aquitard), respectively, to assess groundwater quality and groundwater

gradient. NPS samples were obtained from storm drain manholes and catch basins to assess whether

the storm drains were acting as conduits for contaminant migration. A geophysical survey was also

conducted at two of the sites to locate underground storage tanks, and a drain line video survey was

conducted at one site to assess drain line integrity.

The purpose of this data transmittal memorandum is to summarize the activities and results of the

field investigation and the first quarter of groundwater sampling. The memorandum provides timely

and pertinent information to guide future IRP work at NAS Alameda, if required. The memorandum

is not intended to present interpretation of the data or assessment of human health or environmental

risks; this will be addressed in the RI. The scope of work also includes a brief qualitative comparison

of recent findings with findings from previous investigations at the CTO 280 sites, and addresses

whether sufficient data are currently available to complete the RI/FS evaluation at each site. The

comprehensive RI report, which will include an evaluation of fate and transport of chemicals and

human health and environmental risk assessment, will be completed after the fourth quarter of

groundwater sampling is conducted in August 1995.

1.2 DOCUMENT ORGANIZATION

This data transmittal memorandumis organizedto give a brief backgroundof the subsurface

conditions at Alameda NAS, followed by a summaryof the CTO 280 field programand data quality.

The remainder of the document summarizesthe results of the field investigation and the first quarter

of groundwatersampling by site.

Additional field work and analyses were also conducted during this investigation at Sites 4, 5, and

10A, in order to address data gaps from an earlier follow-on field investigation conducted at these

sites. The earlier follow-on investigation was conducted under a different contract task order (CTO

260), which is summarized in the CTO 260 Data Transmittal Memorandum, which is analogous to

this document for IRP Sites 4, 5 8, 10A, 12, and 14 (PRC and Montgomery Watson, 1995). The

additional work conducted at Sites 4, 5, and 10A is briefly discussed in Section 19.0; analytical

results are included as Attachment A at the end of this document.



The memorandum is organized as follows:

• Section 2.0 - Background

• Section 3.0 - Overview of Follow-On Field Program Conducted Under CTO 280

• Section 4.0 - Data Quality

• Sections 5.0 through 18.0 discuss the backgroundand analytical results of each CTO
280 site. Each section is organized as follows:

Site Description
Previous Investigations
Findings from Previous Investigations
CTO 280 Follow-On Field Investigation

- CTO 280 Follow-On Field Investigation Analytical Results
- Summary of Site Characterization

• Section 19.0 - Sites 4, 5, and 10A (Non-CTO 280 Sites)

The analytical data are presented in tabular format, with the discussion limited to:

• a qualitative assessment of the consistency between data obtained from previous

_' investigations and this investigation; and

• the completenessof data available for performing an RI/FS at each site.

1.3 PRESENTATION OF THE DATA

Tabulatedanalyticalresultsfrom this investigationarepresentedin Sections5 through18, with

referenceto attachedfiguresforsamplinglocations. Thetables includesoil analyticalresults,

groundwateranalyticalresults,NPS samplinganalyticalresults,andqualitycontrolsampleanalytical

results. Additionally,soil and groundwatersampleswerecomparedto preliminarystandardsfor

metals that wereutilizedforearlierinvestigationsas a generalindicatorof the potentialextent of

elevatedconcentrationsof metalsin soil and groundwater.Thecomparisonis also presentedin

tabularformat.

1-3



Soft Analytical Results

The chemicals of interest for soil at each site include organic compounds and metals. The chemicals

of interest were selected based on the analytical results of previous investigations and past and present

industrial activity at NAS Alameda. Organic compounds (volatile organic compounds [VOCs],

semivolatile organic compounds [SVOCs], pesticides, polychlorinated biphenyls [PCBs], dioxins, and

total petroleum hydrocarbons [TPH]) that were detected above contract required quantitation limits

(CRQL) are presented in tabular format in each of the site-specific sections. A complete listing of

soil and sediment analytical data are included in Attachment B under separate cover. Attachment B

has a limited distribution due to the quantity of paper required to reproduce it.

Metals detected above the contract required detection limit (CRDL) are presented separately as

Attachment C (the sample's field I.D., as referenced in this text, is on the third line, except for

GeoProbe samples, which are identified on the f'krStline). Metals in soil are not tabulated within the

text because they occur naturally in the environment and would require expansive tables. For the

purpose of identifying potential areas of concern, metal concentrations in soil are compared to values

that are 10 times the solubility threshold limit concentration (STLC). Metals that are above this value

are tabulated in each site-specific section. The STLC is a value established by the State of California

to define solid waste concentration levels that could pose a water quality threat if it were subjected to

an acidic environment. For total metal concentrations in soil, the metal is considered to potentially

pose a leachate problem when the concentration in the soil equals or exceeds 10 times the STLC

value. STLC values are listed in Table 1-1. A more thorough discussion of this rationale, and an

example calculation, is included as Attachment D.

Previous investigations identified the ubiquitous presence of polycyclic aromatic hydrocarbons (PAlls)

at many of the IRP sites at NAS Alameda. Most of the SVOCs detected during this study were of the

PAH class. For this technical memorandum, where appropriate, the following compounds are

referred to as the "PAH class" as it pertains to soil and groundwater at NAS Alameda:

acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,

benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, indeno(1,2,3-cd)pyrene,

naphthalene, phenanthrene, and pyrene.
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Previous findings have also identified two classes of VOCs. VOCs that likely originate from a fuel or

_' gasoline source, such as benzene, toluene, ethylbenzene, xylene (BTEX), are referred to as petroleum

hydrocarbon-related VOCs. VOCs that likely originate from an industrial solvent source such as

trichloroethene (TCE), 1,1,1-trichloroethane (TCA), 1,2-dichloroethene (1,2-DCE),

1,1-<iichloroethane (1,1-DCA), vinyl chloride, tetrachloroethene (PCE), and 1,1-dichloroethene

(1,1-DCE), are referred to as solvent-related VOCs.

Groundwater Analytical Results

The chemicals of interest for groundwaterat each site include organic compoundsand metals. The

chemicals of interest were selected based on the analytical results of previous investigations and on

past and present industrialactivity at AlamedaNAS. Organiccompounds in groundwaterthat were

detected above CRQLs (also referred to as detection limits) are presented in the site-specific data

tables; total dissolved solids (TDSs) are also presented. Metals in groundwaterthat were detected

above CRDLs (also referred to as detection limits) arepresented separately in AttachmentC. A

complete listing of groundwateranalyticaldata are included in AttachmentB under a separate cover.

AttachmentB has a limited distributiondue to the quantity of paper requiredto reproduceit.

Metal concentrationsin groundwaterwere compared to referencelevels that were used during the

Phases 1 and 2A, Phases 2B and 3, and Phases5 and 6 investigations. The same reference levels

were used for this document to be consistent with these previous investigations. The referencelevels

used duringprevious investigations for metal concentrations in groundwaterwere developed from a

statistical analysis of samples collected at NAS Alamedafrom groundwatermonitoring well locations

where there was no known history of chemical usage or industrial activity. Locations of the

monitoring wells used to collect these samples are includedas AttachmentE. This statistical analysis

included a concentration interval within which 95 percent of samples collected will fall 95 percent of

the time, called the 95 percent/95 percent statistical tolerance interval (95/95 STI). Concentrations

outside this range were identified as possibly indicative of conditions that are above or below ambient

conditions for NAS Alameda. A thorough discussion of the evaluation of metals concentrations in

groundwater is presented in the "Data SummaryReport Backgroundand Tidal Influence Studies and

AdditionalWork at Sites 4 and 5" (PRC andJames M. Montgomery, Consulting Engineers, Inc.

[JMM] 1992a), and the Phases5 and 6 Solid Waste Water QualityAssessment Test (SWAT; PRC and
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Montgomery Watson 1993a). The comparison of metals to the 95/95 STI does not include the major

cations, calcium, magnesium, iron, potassium, sodium, manganese, or aluminum, as these are

common in the environment and unless excessively elevated, are typically not related to anthropogenic

activities. The 95/95 STI for groundwater in the first water-bearing zone are shown on Table 1-2.

Results of the first water-bearing zone groundwater samples collected under this CTO were compared

to the 95/95 STI. Analytical metals data from the comparison are tabulated in each site-specific

section. Because no background wells were installed in the second water-bearing zone, a statistical

comparison can not be performed.
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2.0 BACKGROUND

This section presems a brief description of the hydrogeologic setting of NAS Alameda, based on

previous and recent work conducted at the base, and a general discussion of first quarter groundwater

gradients at CTO 280 sites. The discussion is brief and generalized; a more detailed interpretation of

hydrogeology and groundwater gradients will be discussed in the RI report.

2.1 PHYSIOGRAPHIC AND HYDROGEOLOGIC SETTING OF NAS ALAMEDA

NAS Alameda, as shown in Figure2-1, is located on the western end of Alameda Island, primarily in

Alameda County, California. Alameda Island is within the SanFrancisco Bay basin and the Coast

Rangephysiographicprovince of California. The air station is bounded to the northby the Oakland

InnerHarbor, to the west by the SanFranciscoBay, and to the south by the San Francisco Bay and

the Seaplane Lagoon. Figure 2-2 shows the IRP site boundaries within the base.

The area now occupied by NAS Alamedawas once covered by the watersof San FranciscoBay.

Most of the land not underbay water was occupied by tidal flats. The tidal flats andsubtidaldeposits

are considereda portionof the Holocene-age(within the last 11,000 years) Bay Mud stratigraphicunit

(also called the Young Bay Mud or Bay Sediments). Figure 2-3 presents an idealized stratigraphic

column for the NAS Alamedaarea with a comparison to stratigraphicnomenclaturepreviously applied

by Trask and Rolston (1951). Within the air station boundaries,the Holocene Bay Mud is overlain

by hydraulicallyplaced fill material,which comprises the uppermostwater-bearingzone. The fill

ranges up to 40 feet thick at the west end of the base, and thins toward the east. The Holocene Bay

Mud underliesmost of the base, with the exception of the southeastern portion of the base where

there is no definable Holocene Bay Mud unit. The Bay Mud is up to 130 feet thick in the center of

the Runway Area. The Bay Mud is typically underlainby Holocene andLate Pleistocene-age alluvial

and eolian deposits. These deposits are roughlyequivalent to the Merritt Sandunit describedby

Trask andRolston (1951). The Merritt Sandis underlainby Late Pleistocene esmarinedeposits

consisting of dark greenish-graysilty clay in the vicinity of NAS Alamedaandacts as an aquitardin

this area.
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Different authors have used different stratigraphic names and definitions for the Late Pleistocene

_' estuarine deposits. Trask and Rolston (1951) used the name San Antonio Formation for sediments

that are primarily composed of estuarine clays. However, Trask and Rolston's San Antonio

Formation contains at least one thick and laterally extensive sand bed. In contrast to Trask and

Rolston, Sloan (1992) called the Late Pleistocene estuarine deposits the Yerba Buena Mud. Sloan

restricted the name Yerba Buena Mud to sediments composed of clay that can be expected to act as an

aquitard. Although the stratigraphic relationships are not clear, Sloan (1981) believes that most of the

San Antonio Formation is correlative with the Yerba Buena Mud. For the purpose of this data

transmittal memorandum, the Late Pleistocene estuarine deposits are referred to as the Yerba Buena

Mud.

The hydrological units of primary importance to the RIFFS investigation are the Merritt Sand, the

Holocene Bay Mud, and the overlying artificial fill material. These units comprise the shallow

aquifer. The shallow aquifer has two primary water-bearing zones; one above the Holocene Bay Mud

in the fill material (referred to as the first water-bearing zone) and the second below the Holocene

Bay Mud in the Merritt Sand (referred to as the second water-bearing zone). The Holocene Bay Mud

contains more silt and sand in the western portion of the base, and is discontinuous in the southeastern

portion of the base. In the southeasternportion of the base, all units above the Yerba Buena Mud are

considered to be in hydraulicconnection(PRC 1991), and, therefore, comprise one water-bearing

unit. For this document, groundwatersamples obtained from the top of the water table in the

southeastern portion of the base are referredto as shallow zone samples and those collected from deep

monitoring wells are referred to as deep zone samples. The alluvial portion of undifferentiated

Pleistocene deposits, that underlaythe YerbaBuenaMud, comprise a second, deeperaquifer, which

was not studied during this investigation. Further interpretationof geologic datawill be conducted

during the RIFFS.

Groundwater contours were generatedduringprevious investigationsat the CTO 280 sites, using an

adequatenumber of wells on the west side of the base (Sites 1, 2, and the RunwayArea), andlimited

wells that existed on the east side of the base prior to CTO 280. During a tidal influencestudy in

1992, a tidal influence was noted at Sites 1, 2, the Runway Area, and Site 15. The tidal study

correctedfor tidal influence on water elevations anddeterminedan average groundwaterflow

direction in the western portion of the base to be generally toward the San FranciscoBay. Based on
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current first quarter groundwater level measurements from CTO 280 sites,located east of the Runway

Area, a preliminary assessment of groundwater flow in the first water-bearing zone indicates that flow

directions are highly variable; groundwater contours are shown on Figure 2-4 and discussed later in

this section. Four quarters of water level monitoring will be performed under CTO 280 to provide

adequate data across seasonal variations for gradient characterization. The site characterization

presented in the comprehensive RI report will include all data gathered during the IRP investigations.

2.2 REGIONAL LITHOLOGIC FINDINGS

The results from this investigation indicate that lithology and hydrogeology vary amongthe CTO 280

sites, which are shown on Figure 2-2. In general, different hydrogeologicregimes were noted in

three areas of the base: the west end of the base (Sites l, 2, and the Runway Area); the southeast

portion of the base (Sites 3, 7B and 11, 7C, 9, 13, 16, and 19); and the remainingsites (Sites 6, 7A,

and 15).

The west end of the base (Sites 1, 2, and the Runway Area) consists of a 30- to 40-foot-thick fill

layer (thickest to the west) overlying the Holocene Bay Mud unit, which overlies a sand unit, which

overlies the Yerba Buena Mud. The Bay Mud unit varies in thickness and consistency throughout

Sites 1, 2, and the Runway Area. Extensive silty sand lenses were noted within the Bay Mud unit in

the Runway Area, but the Bay Mud unit underlying the landfills to the west, is generally more clay

rich. The thickness of the Bay Mud unit is greatest along a trough which extends southwest to

northeast through the center of the landfills and Runway Area; reaching a thickness of up to 120 feet

and thinning to approximately 20 feet north and south of the trough. The sand unit underlying the

Bay Mud unit at Sites 1, 2, and the Runway Area varies in thickness from 0 feet (beneath the Bay

Mud trough) to approximately 50 feet toward the north and south of the trough. In most eases, the

sand appears to be Merritt Sand; however, the distinction is less obvious in some areas, as in the

westernmost portion of the landfills. The Yerba Buena Mud underlies the sand unit as a stiff clay. A

more detailed evaluation of the hydrogeology in these areas will be reported in the RI report.

The geology of the southeast portion of the base (Sites 3, 7B and 11, 7C, 9, 13, 16, and 19)

generally consists of an approximately 10-foot-thick silty fill unit overlying more permeable sands

(Merritt Sand), which in turn overlie the Yerba Buena Mud. No definable Bay Mud unit is present in
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the southeast portion of the base, except at Sites 3, 7B, and 11, where a 3- to 4-foot-thick clay unit

_#' exists. The Merritt Sands are approximately 80 to 90 feet thick in this area.

The remaining sites (Sites 6, 7A and 15) generallyconform to the lithology described in the idealized

cross section presented in Figure 2-3. The lithology at theses sites consists of an approximately 5- to

10-foot thick silty fill unit overlying a less permeable silt or clay unit (the Holocene Bay Mud). The

Holocene Bay Mud unit ranges from approximately 25 feet thick (Site 15) to 50 feet thick (Site 7A),

and is underlain by a dense sand, presumably the Merritt Sand. The bottom of the Merritt Sand was

not encountered at these sites using CPT due to constraints caused by the sand density.

2.3 GROUNDWATER FLOW FINDINGS

This section presents the interpreted horizontal groundwater flow and vertical groundwater gradient

directions based on groundwater level measurements obtained on January 5, 1995 (the depth-to-

groundwater measurements are presented in Attachment F). The gradients are representativeof one

quarter of groundwater level measurements. The remaining three quarters of groundwater

measurements will support a more thorough evaluation of groundwater gradients during the RI. The

measurements obtained from each well represent the distance from the top of the well casing to the

top of the water table. The depth-to-water measurements were combined with elevation survey data

to determine the elevation of the top of groundwater in each well.

As determined in earlier tidal studies conducted at Sites 1, 2, and the Runway Area, groundwater

levels in the first and second water-bearing zone wells at Sites 1, 2, and the Runway Area are

affected by tidal changes and will fluctuate with the tide, altering the groundwater flow direction and

vertical gradients with time. The results of this tidal study can be found in the Background Data

Summary Repon (PRC and JMM 1992a). Tidal corrections were not made for this data transmittal

memorandum; a full evaluation of tidal influence at Sites 1, 2, and the Runway Area will be

conducted during the RI. A tidal study has not been conducted on the second water-bearing zone

wells east of the Runway Area; therefore, the effect of tidal influence on these wells is unknown.



Horizontal Gradient

Groundwater elevation contours are lines of equal groundwater elevation. Lateral or horizontal

groundwater flow is from higher to lower groundwater elevations. Groundwater elevation contours

for the first water-bearing wells were interpolated between monitoring wells that were installed in the

first water-bearing wells, and groundwater contours for the second water-bearing wells (or deep zone)

were interpolated between wells installed in the second water-bearing wells (or deep zone). The first

water-bearing zone wells at Sites 1, 2, and the Runway Area are subdivided into A-zone wells (top of

the first water-bearing zone) and E-zone wells (bottom of the first water-bearing zone). Figure 2-4

illustrates the groundwater elevation contours for the A-zone wells at Sites 1, 2, and the Runway

Area, and the first water-bearing wells zone east of the Runway Area. Groundwater flow directions

in the first water-bearing zone appear to be locally influenced by underground utilities. Because of

the abundance of underground utility trench pathways and lack of groundwater elevation data between

Sites 3, 6, and 7A, groundwater contours for the first water-bearing zone were not interpolated

between these sites. The E-zone wells were not contoured because there are too few monitoring wells

to provide adequate spatial distribution. Elevations for the E-zone wells are posted on Figure 2-5.

The second water-bearing zone at Sites 1, 2, and the Runway Area is divided into "B-zone" and "C-

zone" wells, representing the top and bottom of the second water-bearing zone, respectively. Deep

wells east of the Runway Area are referred to as "D-wells." Groundwater contours for the second

water-bearing zone (utilizing B-zone, C-zone, and D-wells) are presented on Figure 2-6. A schematic

diagram indicating the well placement in various zones beneath Sites 1, 2, and the Runway Area is

shown on Figure 2-7.

Vertical Gradient

Vertical groundwater gradients were determined based on the difference in groundwater elevations

between a well installed in the first water-bearing zone and an adjacent well installed in the second

water-bearing zone. Vertical gradient (iv) has the following relationship:

Vertical gradient (iv) = dh/dl
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where:

dh = the difference in groundwaterelevation between the shallow well (or first
water-bearing zone well) and adjacent deep well (or second water-bearing
zone well); and

dl = the difference between the midpoints of the screened section of the shallow
well and adjacent deep well.

For example, a net downward groundwater flow component would exist in two adjacent wells if the

groundwater elevation in the second water-bearing zone well was lower than the groundwater

elevation in the first water-bearing zone well and a net upward gradient would exist if the

groundwater elevation in the second water-bearing zone well was higher than the first water-bearing

zone well. Vertical gradients are shown on Table 2-1. In the southeast portion of the base (Sites 7B

and I1, 7C, 10B, 13, 16, and 19), where there is no definable Bay Mud unit, a difference in

elevation between the two wells would suggest a gradient within the same water-bearing zone rather

than two water-bearing zones which are separated by an aquitard.

2.3.1 First Water-Bearing Zone

Figure 2-4 shows groundwatercontoursfor the first water-bearingzone A-zone wells at Sites 1, 2,

and the Runway Area, andfor the first water-bearingshallow wells east of the Runway Area. Figure

2-5 posts groundwaterelevations for first water-bearingE-zone wells. The E-zone wells are not

contoured because the spatial distributionandquantityof the wells does not provide sufficient data

coverage for the generationof meaningfulcontours. Tidal correctionswere not made in any of the

wells. Based on the first quarterwaterlevel measurements,shallow groundwaterat the southeast

portion of the base (Sites 3, 7B and 11, 7C, 9, 13, 16, and 19) appearslocally affected by subsurface

utilities thatare either leaking into the groundwaterand creatinga local groundwatermound (as seen

at Site 3 in monitoring well MW97-3, andat Site 13 in MW-1), or allowing groundwaterto flow into

either a crackedundergroundpipe and/or more permeabletrenchbackfill materialthereby creating a

local groundwaterdepression (as seen at Site 713and 11 in monitoringwell M11-01, and at Site 10B

in monitoring well M10B-01). A northeast/southwest-trendinggroundwatertrough is present in the

central part of Site 7A. Shallow groundwater in the northern part of 7A flows southeastward into this

trough, while A-zone groundwater in the eastern part of Site 7A flows northwestward into the trough.
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Groundwater at Sites 1, 2, and the Runway Area generally flows concentrically from the center of the

Runway Area toward the water bodies located to the north (Oakland Inner Harbor), west, and south

(San Francisco Bay) of the Runway Area.

Vertical gradients were calculated at seven CTO 280 sites and are presented in Table 2-1. Downward

vertical gradients were measured at Sites 7C, 9, 10B, 13, and 19, and at two of three locations at Site

7A. An upward vertical gradient was measured at Site 3, and at one location at Site 7A.

2.3.2 Second Water-Bearing Zone

Groundwater contours for the second water-bearing zone are shown on Figure 2-6. Groundwater

flow direction on the eastern side of the base was determined using second water-bearing zone wells

from CTO 280 Sites 3, 7A, 9, and 11, from deep wells at Sites 13 and 19, and from second water-

bearing zone wells at non-CTO 280 sites (5, 10A, and 12). Four non-CTO 280 sites (Sites 4, 5, 8

and 10A) were utilized in order to provide a comprehensive groundwater gradient map. Groundwater

in the second water-bearing zone generally flows to the west toward the Seaplane Lagoon east of Site

6, except at Site 4 where the groundwater flows to the northwest. Groundwater between Sites 5 and

6 generally flows to the southwest toward the Seaplane Lagoon, though groundwater flow south of

Site 10A is to the north. At Site 5 a groundwater depression is evident in the vicinity of D05-02.

Tidal corrections were not made in any of the wells.

Vertical gradients were calculated at seven CTO 280 sites andare presentedin Table 2-1.
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3.0 OVERVIEW OF FOLLOW-ON FIELD PROGRAM CONDUCTED UNDER CTO 280

The follow-on field activities for the 15 CTO 280 sites were conductedin accordancewith the Phase

2A FSP (PRCand MontgomeryWatson 1994a),Phases 2B and 3 FSP (PRC andMontgomery

Watson 1994b), Phases 5 and 6 FSP (PRC and Montgomery Watson 1994c), and the QAPP (PRC

and MontgomeryWatson 1993c). The field activities conductedunderCTO 280 provided additional

lithologic, chemical, and hydrogeologic information,and supportedthe RI/FS assessmentof the

nature and extent of soil and groundwatercontamination. Field activities that were performedunder

this CTO includeCPT, HydroPunchsampling, surfacesoil sampling, shallow soil boring and

monitoring well installation,deep monitoringwell installation,NPS sampling, geophysical and land

surveying, a drainline video survey, quarterlygroundwatersampling(includingdepth-to-groundwater

measurements),and GeoProbesampling.

Section 3 provides a generaldescriptionof each of the field proceduresconductedunder CTO 280,

and a listing of chemical analysesperformedon each soil and groundwatersample. Variations from

either the Phase 2A, Phases2B and 3, or Phases5 and 6 field samplingplans are documentedin

Table 3-1. Site-specific information,includinga brief discussion aboutsampling locations and

analyticalresults, is discussed in Sections 5 through 18.

3.1 CPT/H ROPUNCH INVESTIGATION

The CPT/HydroPunchprogram consisted of CPT advancementcombined with HydroPunch

groundwatersamplingat selected locations. The CPT programobjective was to obtain supplemental

lithologic informationand to evaluatethe depth and thicknessof the second water-bearingzone for the

purposeof selecting HydroPunchsampledepths. Becauseprevious investigations typically did not

extend beyond 15 feet below groundsurface(bgs), the primaryobjective of the HydroPunchsampling

was to obtaingrabgroundwater samplesat discrete locations in the second water-bearingzone for an

evaluationof groundwaterquality.. The datawere used to evaluate the necessity of deep groundwater

monitoringwells. At several sites, HydroPunchgroundwatersamples were obtained from the first

water-bearingzone to assist in locating shallow monitoring wells.
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CPT consists of an electro-mechanical cone that is hydraulically pushed vertically through the soil at a

constant rate while physical parametersare electronically recorded. The parameters include

penetration resistance as measured at the cone tip, friction as measured on a friction sleeve, and pore

pressure as measured directly behind the cone tip. A continuous profile of these three parameters

with depth provides a qualitative interpretation of soil lithology.

The HydroPunch sampler consists of a 3.5-foot disposable polyvinyl chloride (PVC) screen and

stainless steel drive tip which is advanced by direct push using the CPT vehicle and CPT rods. The

screened segment is encased in the rods during advancement. When the final depth is attained, the

rods are partially retracted to expose the PVC screen. Groundwater is collected with a 3-foot long,

1/2-inch diameter PVC bailer. After collection of the groundwater sample, the disposable PVC

screen and stainless steel drive tip are left in the ground and the drill rods are removed. During the

CTO 280 field program, the holes were grouted simultaneously as the rods were removed.

The CTO 280 CPT/HydroPunch program was conducted from June 27, 1994 to September 12, 1994

at all of the CTO 280 IRP sites, as well as at Sites 4 and 5. A total of 100 CPTs were pushed and

124 HydroPunch groundwater samples were collected. A single CPT was sufficient for multiple

HydroPunchsamples in some cases where the HydroPunch locations were close enough to the CPT.

HydroPunch samples were collected approximately 5 feet from the CPT locations. CPT depths

ranged from 16 to 134 feet bgs. HydroPunch samples ranged from 6 to 60 feet bgs. The full

thickness of the second water-bearingzone could not be determinedwith the CPT as the high density

of the Merritt Sandcombined with the unsupportiveoverlying Holocene Bay Mud preventedcomplete

advancementof the CPT rods to the bottom of the second water-bearingzone. In general, penetration

into the second water-bearingzone by the CFT ranged from 5 to 15 feet. Because the larger diameter

HydroPunchtool increased the penetrationresistance into the sands, the HydroPunchtool was

typically advanced about 5 feet into the second water-bearing zone. Physical parametric data was

recorded and the lithology interpreted approximately every 0.8 feet during the CPT advancement.

Piezometerswereinstalledin some of the HydroPtmchlocationsto monitorgroundwaterelevations.

Piezometerinstallationinvolvedplacinga 1/2-inchPVC screenand riser in the hole left by the

HydroPunchsample. Piezometerswere installedwith sand in the annularspacearound the well



screen and a bentonite seal overlying the sandpack. Grout and/or a cement seal was installed in the

_' annular space between the bentonite seal and the ground surface.

CPT and HydroPunch locations are shown on Figures 3-1 and 3-2, respectively. Field variances

encountered during the program are listed in Table 3-1. A summary of CPT and HydroPunch

activities conducted under CTO 280 is shown in Table 3-2. Chemical analyses that were performed

on each HydroPunch groundwater sample are shown on Table 3-3. CPT lithologic printouts are

included as Attachment G.

3.2 SURFACE SOIL SAMPLING

The objective of the surface soil sampling program was to further assess the extent of chemicals of

interest in surface soils. Surface soil samples were collected with a small stainless-steel trowel which

was decontaminated between each sample collection with Liquinox wash and a triple deionized (DI)

water rinse. The samples were collected between 0 and 0.5 feet and placed in 4--ouncewide-mouth

glass sample jars.

A total of 69 surface soil samples were collected from Sites 1, 2, Runway Area, 7A, 15, and 16

between July 12, 1994 and August 22, 1994. Additional surface soil samples were obtained from Site

1 for radionuclide analysis on February 9, 1995.

Surface soil sampling locations are shown on Figure 3-3. Variancesfrom the FSP are documented in

Table 3-1. A listing of chemical analysesperformed on each surface soil sample is found in Table

3-4.

3.3 SHALLOW SOIL BORING AND SHALLOW MONITORING WELL
INSTALLATION

The objective of the shallow soil boring and monitoring well installation program was to obtain

additional chemical and lithologic soil data in the vadose zone and groundwater quality data in the

first water-bearing zone. A total of 39 shallow soil borings were advanced under CTO 280 and 41

shallow monitoring wells were installed between August 10, 1994 and December 9, 1994. Shallow
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soil boring and monitoring well installation was conducted at each of the CTO 280 IRP sites, except

Site 15.

Hollow-stem auger (HSA) drilling methods were used to advance shallow soil borings and install

shallow monitoring wells. Soil borings were typically advanced to a depth of 5.0 feet bgs and soil

samples were collected at the surface, 2.5, and 5 feet bgs for lithologic logging and chemical analysis.

Soil samples were collected using a 2-inch diameter split-spoon sampler. Upon retrieval, soil samples

were screened for VOCs in the field using a photoionization detector (PID). The PID readings were

recorded on each boring log. The shallow wells were installed using 2-inch, Schedule 40, PVC riser,

0.010-inch slot screen, and number 2/12 Monterey sand. Monitoring wells were installed after

completion of some soil borings while the auger flights remained in the ground to stabilize the bore

hole.

The first water-bearing zone at Sites 1 and 2 and the Runway Area was further subdivided into an

upper (A-zone) zone and lower (E-zone) zone. The shallow wells and A-zone wells were typically

screened from approximately 2 to 3 feet above the groundwater table to an average of 7 feet below

the groundwater table to allow for sampling of the upper portion of the first water-bearing zone. The

tops of screens for the A-zone wells varied from 2 to 5.5 feet bgs and bottom of screen varied from

9.75 to 15.5 feet bgs. The tops of screens for the E-zone wells at Sites 1, 2, and the Runway Area

varied from 6 to 11.25 feet bgs and bottom of screen varied from 12 to 21.25 feet bgs, spanning the

lower portion of the first water-bearing zone.

Shallow soil boring and shallow monitoring well locations are shown on Figures 3-1 and 3-2,

respectively. Variances from the FSP are documented in Table 3-1. Chemical analyses performed on

shallow soil boring samples are shown on Table 3-5, chemical analyses performed on all groundwater

samples are shown on Table 3-6, and shallow groundwater monitoring well construction details are

shown on Table 3-7. Boring logs and shallow well construction diagrams are included as Attachment

H.
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3.4 DEEPWELLINSTALLATION

A total of 19deepwells wereinstalledunderCTO280to monitorwaterquality in the second

water-bearingzone, at locationsshownon Figure3-2. Fourteenof the deepwells wereinstalled

approximatelymidwayinto the secondwater-bearingzone(ordeep zoneat Sites 7C, 10B, 13, and

19)andfivewells (at Sites 1, 2, andthe RunwayArea)wereinstalledat the bottomof the second

water-bearingzone. Thedeepwells wereinstalledbetweenOctober12, 1994and November30,

1994at Sites 1, 2, RunwayArea,3, 7A, 7Band 11, 7C, 9, 10B, 13, and 19. The locationof the

deepwellswas basedon theanalyticalresultsof the HydroPunchgroundwatersamplesafterapproval

bythe DTSCandRegionalWaterQualityControlBoard(RWQCB).

Deep wells were installed using mud-rotarydrilling techniques;conductorcasing was installed in the

Holocene Bay Mud using HSA drillingtechniques. The deep wells were installed using 3-inch,

Schedule 40, PVC riser, 0.010-inch slot screen, and number2/12 Montereysand. Locations and

screening intervalsof these deep wells were selected basedon HydroPunchgroundwaterquality data,

as well as consideration for adequatespatial distributionfor groundwatergradientevaluation. Where

feasible, wells were installed adjacent to shallow monitoringwells to assess vertical groundwater

gradient.

Field variations from the sampling plan are shown on Table 3-1, chemical analysesthat were

performedon each deep groundwatersample are shown on Table 3-6, and deep monitoring well

constructiondetails are shown on Table 3-8. Boring logs and monitoringwell construction logs are

included as AttachmentH.

3.5 NON-POINT SOURCE SAMPLING

A totalof 24 NPSsedimentsampleswereobtainedfromJuly 18, 1994to November30, 1994from

Sites3, 6, 7A, 7B and 11, 7C, 9, 10B, 13, 16, and 19,at locationsshownon Figure3-3. The NPS

sedimentsampleswerecollectedfromstormsewercatchbasinsto assessthe potentialfor these

utilitiesto act as conduitsfor transportingchemicalsoff site. A stainlesssteelspoonattachedto an

extendedhandlewasused to obtainthe sedimentsamples. Sedimentsampleswerecollectedfrom the
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bottom of the storm sewers. Most of the locations had a maximum of 2 inches of sediment deposited

on the bottom of the catch basins.

Field variations from the sampling plan are shown on Table 3-1. Table 3-9 lists the chemical

analyses performed on each NPS sample.

3.6 WELL DEVELOPMENT AND GROUNDWATER MEASUREMENT
AND SAMPLING

A total of four quarterly groundwaterelevation measurementand sampling events are scheduled for

the shallow and deep wells at each of the CTO 280 IRP sites between 1994 and 1995. The analytical

results of the first quarter groundwater sampling event, which occurred during September and

October 1994, are discussed in Sections 5 through 18 of this data transmittal memorandum. The

analytical results of the final three quarterly groundwater sampling events will be presented in the RI

reports. The second quarter groundwater elevation data were used to generate groundwater contours

because not all wells were installed in the first quarter. The second quarter groundwater sampling

event occurred during January 1995.

3.6.1 Well Development

All newly installed monitoring wells were developed as soon as possible, but no sooner than 48 hours

following installation. Wells were surged, and at least three times the standing well volume,

including the volume of the sand filter pack, was purged. During the purging process, the specific

conductance, pH, turbidity, and water temperature were periodically measured. Details of well

development are included in the Phase 2A, Phases 2B and 3, and Phases 5 and 6 FSPs. Variations

from the FSPs are shown on Table 3-1.

3.6.2 Groundwater Sampling

All wellswere sampledno soonerthan2 days afterdevelopment.Prior to sampling,a water level

measurementwas obtainedusing an electronicwater-levelmeter. The water level wasused to

evaluategroundwatergradientand to calculatethe volumeof the standingwater in a given well.
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Field equipment and procedures utilized for the deep monitoring well installation program are

discussed in the Phase 2A, Phases 2B and 3, and Phases 5 and 6 FSPs. Variances from the FSPs are

shown on Table 3-1. Depth to groundwater measurements are included as Attachment F.

3.7 GEOPHYSICAL SURVEY

The objective of the geophysical survey program was to determine the location of suspected

underground tanks at Sites 7B and 11, and 7C. The survey was conducted between July 19, 1994 and

October 17, 1994.

Geophysical survey equipmentused included a ground penetrating radar unit (GPR), magnetic

(MAG), and electromagnetic (EM) equipment. GPR is useful for locating buried objects or areas of

disturbed soils that may represent underground storage tanks and/or pipe lines, and the MAG survey

is useful in detecting iron-rich objects such as metallic underground storage tanks. Attachment I

includes a detailed description of these techniques and results of the survey.

3.8 VIDEO SURVEY

The objective of the video survey program was to verify the integrity of drain lines in Building 410 at

Site 9. The drain lines at Building 410 have been used to transport methylene chloride waste fluids

from paint stripping operations. Cracks and/or corrosion of the lines may have acted as conduits for

introducing contaminants to the soil and groundwater.

The video inspection survey of the floor drain lines was conducted prior to the field investigation,

between July 19 and August 12, 1994. Several of the drain lines had debris blockages that prevented

a complete video survey. The drain lines that were surveyed appeared intact. Thus, HydroPuneh

samples were located near areas of the drain lines that were not surveyed due to blockage by debris.

3.9 LAND SURVEYING

The objective of the land surveying program was to accurately locate and map sample location points

and determine the top of casing elevations of the groundwater monitoring wells. The survey included
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measuring the location and elevation of surface soil samples, soil borings; groundwater monitoring

wells, CPT locations, HydroPunch sample locations, and NPS locations.

The work was performedby a surveyor licensed by the State of California using the California State

Plane Coordinate System. Elevations were surveyed relative to the 1929 USGS mean low low water

(MLLW) datum. The surveyed point on the monitoring well casing was clearly marked. Soil

borings, surface soil samples, CPT, and HydroPunch samples were surveyed with a horizontal

accuracy of approximately 1.0 feet and vertical accuracy of approximately 0.10 feet. Monitoring well

casings were surveyed with a horizontal accuracy of 0.10 feet and vertical accuracy of 0.01 feet.

Field equipment and proceduresutilized for the land survey program are discussed in the Phase 2A,

Phases 2B and 3, and Phases 5 and 6 FSPs.

3.10 GEOPROBE INVESTIGATION

The objective of the GeoProbe investigation was to obtain additional soil data in the vadose zone and

groundwater quality data in the first water-bearing zone at Sites 3, 5, 13, and 16. The GeoProbe data

were used to help determine the locations of soil borings andgroundwatermonitoring wells at these

sites. A description of GeoProbefield procedures, sampling locations, and analyticalresults are

included as AttachmentJ.

3.11 CTO 280 WORK CONDUCTED AT srrEs 4, $, AND 10A

Field workwas conductedat Sites4, 5, and 10Ato furtherassesspotentialchemicalsof interestin

the soil andgroundwater.Thesupplementalfield work included:

Site4

• Threeshallowsoil borings
• One CFT

Site5

• Twoshallowmonitoringwells
• Threepiezometers
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• Four CPTs
• Four deep HydroPunch
• Two shallow HydroPunch
• Five shallow GeoProbe

Site 10A

• Two piezometers
• One CPT

• Two shallow HydroPunch

Resultsof the supplementalworkconductedat thesesites are presentedin AttachmentA.

Additionally,AttachmentA includesmapsof Sites4 and 5 showingconcentrationcontoursof

chlorinatedorganiccompoundsin groundwatersamplescollectedduringthe July/Augustand

S_tember/October 1994samplingevents.

The field work conducted at these sites was supplemental to earlier follow-on work conducted at the

sites during the winter and spring of 1994 (as part of CTO 260). The recent work, which is

discussed in this data transmittal memorandum, was performed to fill minor CTO 260 data gaps from

the initial follow-on work.
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4.0 DATA QUALITY

The analytical program, data validation process, and data quality objectives (DQO) for the first

quarterly groundwater samples, HydroPunch samples, and soil samples are established in the Phase

2A FSP (PRC and Montgomery Watson 1994a), Phases 2B and 3 FSP (PRC and Montgomery

Watson 1994b), Phases 5 and 6 FSP (PRC and Montgomery Watson 1994c), and Section 3.0 of the

RI/FS work plan addendum (PRC and Montgomery Watson 1993c). The DQOs and the quality

control (QC) program described in these documents provided the structure by which the chemical data

results were reviewed. The data were evaluated with respect to the following five criteria: precision,

accuracy, representativeness, completeness, and comparability (the PARCC criteria). This section is

a summary of the data quality and is not intended as a quality control summary report. Details of the

data validation and quality will be presented in quality control summary reports to be included in the

RI reports. Section 4.1 summarizes the analytical program, Section 4.2 summarizes the data

validation process, and Section 4.3 discusses the results of the PARCC criteria for the first quarterly

groundwater samples, HydroPuneh samples, and soil samples for the 15 IRP Sites covered under

CTO 280.

4.1 ANALYTICAL PROGRAM

The analytical methods are outlined in Section 3.6 of the RI/FS work plan addendum (PRC and

Montgomery Watson 1993c), and are described below:

• VOCs were analyzedby EPA contract laboratoryprogram(CLP) special analytical
services (SAS) volatile organic analysis (VOA) method (waterandsoil samples).

• SVOCs were analyzedby EPA CLP routine analyticalservices (RAS) semivolatile
organic analysis (SVOA) method (water andsoil samples).

• Organochlorine(OC) pesticides/PCBs were analyzedby CLP RAS PCBs/pesticides
(PEST) method (water and soil samples).

• Polychlorinated dibenzo-p-dioxim and dibenzofuram were analyzed according to the
CLP SAS Method B requirements for the 1989 EPA Method 8280 (soil samples).

• Total petroleum hydrocarbons-purgeable(TPH-P) was analyzed according to the
California Leaking Underground Fuel Tank (LUFT) Manual (State Water Resources
Control Board [SWRCB] 1989)-modified EPA Method 8015 (water and soil samples).
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• Total petroleum hydrocarbons-extractable (TPH-E) was analyzed according to LUFT-

modified EPA Method 8015 (water and soil samples).

• Metals and cyanide were analyzed by EPA CLP metals and cyanide (METALS)
method (water and soil).

• General chemical parameters (acidity, alkalinity, conductivity, chemical oxygen
demand [COD], hardness, pH, total sulfide, TDS, oil and grease, total organic carbon
[TOC]), and major anions (chloride, fluoride, sulfate, nitrate, and nitrate) for water
samples were analyzed by various methods. TOC, pH, and major anions were
analyzed by various methods for soil samples.

• Radionuclides were analyzed by EPA 900.0 for gross alpha and gross beta and by
EPA 9040 for Radium 226 and 228.

All analyticalwork was performedby Quanterraof Santa Ana, California, with the exception of

radionuclides. Radionuclidetesting was performed by Qnanterraof St. Louis, Missouri.

4.2 DATA VALIDATION

Data validation was performed by PRC, QuataLex, Inc., and ICF Kaiser. The quality of the sample

data was evaluated based on field QC samples, laboratory QC samples, and method-specific QC

parameters. Field QC samples consisted of field blank samples (source water), equipment rinsate

blank samples (from decontamination activities), trip blank samples, and field duplicate samples.

Laboratory QC samples included method blank samples, laboratory control samples (LCS), matrix

spike/matrix spike duplicate samples (MS/MSD), and laboratory matrix duplicate samples. Method-

specific QC parameters included analyte holding times, initial and cominuing calibrations, post-

digestion and method of standard addition (MSA) spike recoveries (metals), and internal and surrogate

standard recoveries (organics), and other related QC parameters. As specified in the RI/FS work plan

addendum, all data received cursory review (EPA Level III). In addition, 10 percent of the data were

selected randomly for full validation (EPA Level IV). A detailed description of the procedures used

for data validation are provided in the RI/FS work plan addendum. The following data qualifiers

were used by the validators to qualify the reported detection limits and analyte concentrations. The

definitions for these qualifiers are consistent with "National Functional Guidelines for Organic Data

Review" (EPA 1990) and "Laboratory Data Validation Functional Guidelines for Evaluating

Inorganics Analyses" (EPA 1988).



No Qualifier Indicates that the reported concentration is acceptableboth

qualitatively and quantitatively.

U Indicates compound was analyzed for but not detected above the
concentration listed.

J Indicates an estimated concentration value. The result is considered
qualitatively acceptable, but quantitatively unreliable.

UJ Indicates an estimated quantitation limit. The compound was analyzed
for but was comidered nondetected.

R - Rejected. The data are unusable (analyte may or may not be present).
Resampling and re,analysis is necessary for verification.

N - Indicates presumptive evidence of the presence of this analyte.

Eight qualifier comment codes were used to indicate the type of QC problem leading to the

qualification of the data and are summarized below:

a - Surrogate recovery outside specified control limits

b - Contamination found in method blank or field blank samples

c - Matrixspike recovery outside specified control limits

d Duplicaterelative percent difference (RPD) for laboratory matrix
duplicate, field duplicate, or MS/MSD outside specified control limits

e - Internalstandardrecoveryoutside specified control limit

f - Calibration criteria were not met

g Reportedconcentrationis below the CRQL or the CRDL

h All other qualifications(that is, exceeded holding times, serialdilution
precision, andpostdigestion spikes)

The percentages of the data that were qualifiedusing the above qualifiersand comment codes are

summarized in Table 4-1 for watersamplesand in Table 4.2 for soil samples.
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4.3 PARCC

Through the data validation process, the data were evaluated for acceptable quality and quantity,

based on the critical indicator parameters of PARCC criteria. Objectives for these indicator

parameters were developed for this project based on past experience and in the objectives of the

RI/FS work plan addendum and the Phases 2B and 3 FSP. Field procedures, analytical methods, and

the project quality assurance/quality control (QA/QC) program were selected and developed to meet

these objectives. The definitions for each PARCC criteria are presemed in Section 3 of the RI/FS

work plan addendum, and are discussed briefly below.

4.3.1 Precision

Precision refers to the reproducibility of measurements of the same characteristics, usually under a

given set of conditions. Precision is expressed as the RPD of a duplicate pair. During the process of

data validation, all field duplicate samples, matrix spike duplicate pairs, and laboratory matrix

duplicate pairs were evaluated for compliance with the acceptance criteria for precision for each

analytical method. Although field duplicate precision data was evaluated in each data validation

report, no qualifications were made on the basis of field duplicate precision alone.

4.3.2 Accuracy

Accuracy refersto the degree in which a measuredvalue agreeswith the true value. Errors

introducedinto the measurementsystem through sample matrix effects, sample preparation, laboratory

contamination,andpoor analyticaltechniquescan have an impacton accuracy. The accuracyof each

analyticalresult was evaluatedthroughthe analysis of initial andcontinuingcalibrations,matrix spike

samples, laboratorycontrol samples, post-digestionand MSA recoveries, internaland surrogate

recoveries, and methodblanks.

4.3.3 Representativeness

Representativeness is a qualitative expression of the degree to which sample data accuratelyand

precisely representa characteristicof a population, parametervariationsat a sampling point, or an
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environmental condition. Sample results were evaluatedfor representativenessby examining items

_' related to the collection of samples, such as the adherence to specified sampling locations and sample

quantities, sampling techniques and sample handling procedures, and the chain-of-custody

documentation. Also examined were laboratory procedures, including adherence to specified

analytical methodologies, holding time constraints, and reported quantitation limits. Any parameters

that adversely affected the representativeness of a sample result are documented in the validation

reports.

Field blank, equipment rinsate blank, trip blank, and method blank results were evaluated during the

data validation process to determine whether field conditions, decontamination procedures, travel

conditions, or laboratory conditions may have affected the sample results.

4.3.4 Completeness

Completeness is defined as the percentage of measurementsthat are judged to be Validcompared to

the entirety of the data needed for the project. The project completeness was calculated by dividing

the number of complete, valid sample results (those not qualified as rejected), by the total number of

samples planned for analysis. The completeness goal of 90 percent, as stipulated in the RI/FS work

plan addendum, was met for this part of the project. For the water samples, the following data were

valid:

Parameter Per_nt

Alkalinity 99.6
Anions 99.7
COD 97.0

Conductivity 99.6
Hardness 99.6

OC pesticides/PCBs 98.8
pH 99.6

Radionu¢lides 90.7
Total dissolved solids 99.6

SVOCs 99.8
Metals 99.5
TOC 99.6
VOCs 95.5
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All other water parameters were 100 percent valid. For the soil samples, 99.8, 99.9, and 99.5

_W' percent of the data for SVOCs, metals, and VOCs, respectively, and 100 percent for all other

parameters were valid. Therefore, all parameters met the DQO of 90 percent.

4.3.5 Comparability

Comparabilityof the data is a qualitative expression of the confidence with which one data set may be

compared to another. Comparability of the data was achieved by the use of standard methods of

analysis, quantitation limits, and the standardized data validation procedures. Soil results for all

analytical methods were reported in dry weight units (adjusted for moisture content). Quantitation

limits within a method varied slightly from sample to sample due to the adjustments for moisture

content.

Soil and waterquantitation limits for several analytes in methods for SVOC, VOC, and metals were

lowered due to a request from the Department of Toxic Substances Control (DTSC) and the RWQCB.

Quantitation limits for all other analytes reported by the laboratory were those defined by Section 3 of

the RI/FS work plan addendum. Quanterra was unable to meet the CRDL for mercury of 0.0036

milligrams per kilogram (mg/kg) for soil and 0.025 microgramsper liter _g/L) for water. The
instrument detection limits (IDL) reported by the laboratories for mercury in soil and water are 0.05

mg/kg and 0.1/_g/L, respectively.

All elevated reportinglimits were assessed during thedata validationprocess to determineif there

was a justifiable reason for the raised limits. Reporting limits were frequently raised due to high

concentrations of target or interfering compounds. In these cases, sample extracts are diluted and

analyzed, or a smaller aliquot of original sample is analyzed, resulting in some non-detected target

analytes being reported at higher than normal detection limits. Through the data validation process,

the reporting limits for these samples were judged to be acceptable.
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5.0 SITE 1 - 1943-1956 DISPOSAL AREA

The following subsections briefly discuss the site history, previous investigations, findings from

previous investigations and the current CTO 280 follow-on investigation, and a summary of data

completeness. A detailed description of Site 1, the hydrogeologic setting, and past and current

activities are presented in the Phases 5 and 6 SWAT and DSR (PRC and Montgomery Watson

1993a), the Phases 1 and 2A DSR (PRC and Montgomery Watson 1993b), the DSR for the

background and tidal influence studies and additional work at Sites 4 and 5 (PRC and JMM 1992a),

and the Phases 5 and 6 follow-on FSP (PRC and Montgomery Watson 1994c).

5.1 SITE DESCRIPTION

Site 1 is located in the northwestern corner of NAS Alameda as shown on Figure 2-2. Based on

aerial photographs, an area of approximately 12 acres served as a landfill for the base from 1943 to

1956 (the IR boundary for Site 1 encloses a 120-acre area). The landfill reportedly received all waste

generated at NAS Alameda except liquid waste, which was discharged directly to the Seaplane

Lagoon. Landfilled wastes reportedly included old aircraft engines, kitchen scraps and garbage from

ships in port, cables, scrap metal, waste oil, waste paint, waste solvents, cleaning compo_,
construction debris, and low-level radiological material.

The area occupied by Site 1 was developed through hydraulic filling conducted from 1942 to 1943.

Prior to the hydraulic filling, the area was covered by waters of the San Francisco Bay. Waste

disposal activities reportedly began in 1943. The disposal method consisted of digging trenches in the

hydraulic fill to the water table, filling the trenches with waste, and compacting the material with a

bulldozer. Cover material was applied on an irregular basis. Reportedly, combustion of waste drums

often occurred during bulldozing operations, suggesting that flammable materials were disposed at the

site.

Beginning in the early 1950s until 1954, the Navy Public Works Departmentconducted open burning

of waste materials in a pit located in the extreme northwestern corner of Site 1 (northern end of

Runway 13-31). Beginning in 1952, the construction of runways necessitated covering the northern

portion of Site 1. By 1956, the entire disposal area was covered with hydraulic fill material.
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Currently,most of Site 1 is pavedand is part of activerunways. Otherportionsof Site 1are

occupiedby a skeet range,a target range,a picnicarea, and a runningpath.

5.2 PREVIOUS INVESTIGATIONS

In 1984, Wahler Associatescompleted an investigation of Site 1 under the Naval Assessment and

Control of Installation Pollutants (NACIP) program (Wahler Associates 1985). During the

investigation, Wahler Associates installed five groundwater monitoring wells and collected one soil

and one groundwater sample from each monitoring well.

As mandated by the RWQCB in 1987, an initial SWAT investigation was conducted at Site 1 by

Canonie in 1990. Sixty-nine surfacesoil samples were collected as part of the first phase of the

SWAT investigation. Canonie drilled two exploratory soil borings on the northern border of Site 1.

In 1991, as part of Phase II of the SWAT investigation, the PRC team installed 25 groundwater

monitoring wells (20 in the first water-bearing zone and 5 in the second water-bearing zone),

collected soil samples for chemical and geotechnical analyses, collected four quarters of groundwater

samples, conducted surface geophysics, performed slug tests on each newly installed groundwater

monitoring wells, and performed a tidal influence study.

5.3 FINDINGS FROM PREVIOUS INVESTIGATIONS

Monitoring well locations discussed in this section are shown on Figure 3-2. Soil borings conducted

during previous investigations can be referenced in the Phases 5 and 6 SWAT and DSR.

Surfacesoil samplescollected from across the site contained SVOCs, PCBs, pesticides, and TRPH;

the highest concentrations were found in the northwestern comer of Site 1. Deeper soil has been

impacted by chemicals at depths ranging from 0.5 to 25 feet bgs. PCBs have been found from 0 to

13 feet bgs on the northeast comer, and to a depth of 2.5 feet on the east side of the site.

Based on an investigation conducted by Wahler Associates (1985), elevated concentrationsof heavy

metals (copper, lead, and zinc) and organic compounds were found in soils near the western boundary
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of Site 1. The metals do not appear to impact the groundwater, although elevated concentrations of

organic compounds, including chlorinated solvents not detected in the soil samples, were found in the

groundwater.

During the Canonic investigation, SVOCs, metals, pesticides and PCBs, and total recoverable

petroleum hydrocarbons (TRPH) were detected in surface soil samples. The SVOCs, primarily

PAl-Is, were detected in surface soil samples along the southern and western edges of the site. Six

soil samples along the western and southern edges of the site contained concentrations of TRPH above

100 milligrams per kilogram (mg/kg). Pesticides and PCBs were detected in surface soil samples

from areas west of Runway 13-31.

Localized groundwater in the first water-bearing zone wells along the western edge of the landfill

appear to have been impacted by VOCs and SVOCs, whereas groundwater in the second water-

bearing zone, or the western edge of the landfill, did not appear to contain elevated levels of organic

compounds. 1,2-Dichloroethene and vinyl chloride were detected in the highest concentrations.

5.4 CTO 280 FOLLOW-ON INVESTIGATION

Field activities performedunderCTO280 at Site 1 includedCPT, HydroPunchsampling, surfacesoil

sampling, shallow soil boring andmonitoringwell installation,deep monitoring well installation,and

quarterlygroundwatersampling. Table5-1 presentsa summaryof the field program. Figures 3-1

through3-3 show samplinglocations. Tables 3-2 through3-9 summarizethe field program and

analysesperformed on soil and groundwatersamples.

Cone Penetrometer TestimE

A total of 10 CPT locations (CPT-S01-01, CPT-S01-02, CPT-S01-04 through CPT-S01-08, and CPT-

S01-10 through CPT-S01-12) were completed at Site 1 as shown on Figure 3-1. The objective of the

CPT investigation at Site 1 was to provide sufficient information to determine if the first and second

water-bearing zones are hydraulically connected beneath Site 1 and to assess the thickness of the

second water-bearing zone.
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HydroPunch Sampling

A total of 15 HydroPunch samples were collected from five locations in the first and second water-

bearing zones at Site 1, at locations shown on Figure 3-2. HydroPunch samples collected from the

top of the first water-bearing zone include HPl-2-A, HP1-5-A, HPl-g-A, HPI-IO-A, and HPI-11-A.

HydroPunch samples collected from the bottom of the first water-bearing zone include HP1-2-E,

HP1-5-E, HP1-8-E, HPI-10-E, and HPI-1 I-E; and HydroPunch samples collected from a sand lense

within the Holocene Bay Mud unit include HP1-2-D, HP1-5-D, HP1-8-D, HPI-IO-D, and HPl-11-D.

A listing of the chemical analyses performed on these samples is shown on Table 3-3.

Surface Soil Sampling

A total of 29 surface soil samples were obtained from Site 1 from locations shown on Figure 3-3. A

listing of the chemical analyses performed on these samples is shown on Table 3-4.

Soft Samplin2

A total of 39 soil sampleswerecollectedatSite 1duringthe installationof the newmonitoringwells
(describedbelow). Monitoringwell locationsare shownon Figure3-2. A listingof the chemical

analysesperformedon thesesamplesis shownon Table3-5. Resultsof geotechnicalanalyses

performedon select soil samplesare includedas AttachmentK.

Shallow Monitoring Wells

A total of nine shallow monitorin8 wells (M032-A, M033-A, M034-A, M035-A, M003-E, M030-A,

MO30-E, M031-A, and M031-A) were installed in the first water-bearing zone at Site 1, at locations

shown on Figure 3-2. Shallow monitoring well construction details are shown on Table 3-7.
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Deep Monitoring Wells

A total of four deep monitoringwells (M028-C, M003-B, M030-C, andM03l-C) were installedin

the secondwater-bearingzone at Site 1 at locationsshown on Figure3-2. Deep monitoringwell

constructiondetails are shown on Table3-8.

Groundwater Sampling

Groundwater monitoringwell andHydroPunchlocations are shown on Figure 3-2. A total of four

quarterlygroundwatersamplingevents arescheduledfor monitoringwells at Site 1, except where

noted on Table5-1. The fourthquarterof groundwatersampling for CTO280 sites is scheduledfor

completionin August 1995.

In the first quarterof CTO 280, groundwatersampleswere collected from existing and newly

installed wells at Site 1 for a total of 18 A-zone and 10 E-zone monitoringwells in the first water-

bearingzone. Five HydroPunchsamples were collectedfrom the A- and E-zones in the first water-

bearingzone. Deep groundwatersampleswere collected from six C-zoneandtwo B-zone monitoring

wells. In addition,groundwatersampleswere collected from five HydroPunchlocations in the second

water-bearingzone. Listingsof HydroPunchanalysesandfirst quartergroundwatersampling

analysesare shownon Tables3-3 and 3-6, respectively.

5.5 CTO 280 FOLLOW-ON INVESTIGATION ANALYTICAL _TS

Tables 5-2 through5-5 summarizeresults of chemical analysesperformedon soil andfirst quarter

groundwatersamples collected at Site 3. Qualitycontrol informationrelated to these samples is

shown on Table 5-6. A brief discussionof the results of chemical analysesarepresentedbelow. A

complete listing of analyticalresults is presentedas AttachmentB (limited distribution).

Surface Soil

• Analytical results for organicchemical analysesperformedon surfacesoil samples are
shown on Table 5-2; locationsare shown on Figures 3-1 and 3-3.
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• One VOC (1,2-DCE) was detected in the 5-foot sample collected from M028-C on the

_, western boundary of Site 1.

• SVOCs, primarily PAl-Is, were detected in surface soil samples collected east and
west of Runway 13-31, primarily along the western boundary of the site. Low levels
of PAIl class SVOCs were detected in soil samples collected from four of the 13
monitoring wells installed. The SVOCs were primarily detected in samples collected
from borings on the western boundary of site (M028, M034, and M035).

• TPH-extractable (TPH-E) as motor oil was detected in 25 of the 29 surface soil
samples collected from Site 1; the most elevated levels were detected in the Alpha
Area (1 sample) and west of Runway 13-31(2 samples). (Note: TPH is reported as
TPHC in the laboratory report and attached analytical tables). TPH-E as motor oil
and/or diesel were also detected in most of the soil samples collected from soil
borings; TPH-E as JP-5 were detected in one sample collected from a soil boring west
of Runway 13-31.

• One pesticide was detected in one of three surface soil samples collected from the
Alpha Area, and one was detected in one surfacesoil sample collected from the Burn
Area. Five surfacesoil samples collected west of Runway 13-31contained pesticides
and/or PCBs.

• Three metals exceeded 10 times the STLC value in 19 surface soil samples located
throughout the site. Five metals exceeded 10 times the STLC value in 10 soil samples
collected from borings. Lead was detected most frequently. Metals exceeding 10
times the STLC value are shown on Table 5-3.

Groundwater - First Water-Bearing Zone

• Analytical results for organic chemicalanalyses performedon groundwatersamples
are shown on Table5-4; locations are shown in Figure 3-2.

• Solvent-relatedVOCswere detected in nine A-zone and four E-zone monitoring wells.
They were most elevated in monitoringwells M002-A, M028-A, and M034-A at the
west and northboundariesof Site 1.

• Figure 5-1 illustrates the distribution of 1,2-dichloroethene detected in the first quarter
of groundwater samples from the first water-bearing zone.

• Petroleumhydrocarbon-relatedVOCs were detected in seven first water-bearingzone
monitoringwells. The most elevated concentrationswere detected in monitoring wells
M028-A, M028-E, andMO34-A,that are located on the western boundaryof the site.
Chloroformwas detected in one samplecollected from M035-A, andcarbon disulfide
was detected in 5 of the 10 HydroPunchsamplescollected from the first water-bearing
zone.
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• Four SVOCs were detected on the western boundary of the site in monitoring wells
M001-A, M028-A, M028-E, and M034-A. The most elevated levels were in M028-A

_' and M034-A.

• Metals exceeded the 95/95 STI in 14 of the groundwatersamples collected from
monitoring wells in the first water-bearing zone. Metals exceeding the 95/95 STI are
shown on Table 5-5.

• TDS levels ranged from 186 milligrams per liter (mg/L) to 26,700 mg/L in the first
water-bearing zone.

Groundwater - Second Water-Bearing Zone

• Analytical results for organic chemical analyses performed on groundwater samples
are shown on Table 5-4; locations are shown on Figure 3-2.

• ThreeVOCs (including carbondisulfide, chloroform,andbromodichloromethane)
were detected in five of the monitoring wells sampled. Carbondisulfide was also
detected in two of the five HydroPunehsamples.

• The SVOCs phenol and bis(2-ethylhexyl)phthalatewere detected in M003-B and
M007-C, respectively.

• TDS levels ranged from 1,410 mg/L to 28,100 mg/L.

5.6 SUMMARY OF SITE CHARACTERIZATION

Based on the review of the data, it is concludedthat:

• Thecompoundsthatweredetectedin the soil andgroundwaterduringthis
investigation are similarin concentrationandnatureto thosefoundduring previous
investigations.

• The extentof potentialchemicalsof interestin the soil andgroundwaterappearto
havebeenadequatelycharacterizedfor the purposeof conductingan RI/FS. If a
humanhealthor environmentalrisk is definedduringthe risk assessmentthe needfor
additionalinvestigationwillbe evaluated.
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6.0 SITE 2 - WEST BEACH LANDFILL

The following subsectionsbrieflydiscuss the site history, previousinvestigations,findingsfrom

previous investigationsandthe currentCTO 280 follow-on investigation,and a summaryof data

completeness. A detailed descriptionof Site 2, thehydrogeologicsetting, andpast and current

activities are presentedin the Phases5 and6 SWATandDSR (PRCand MontgomeryWatson

1993a), and the Phases5 and6 follow-on FSP (PRCand MontgomeryWatson 1994c).

6.1 SITE DESCRIPTION

Site 2, at locations shown on Figure 2-2, is referred to as the West Beach Landfill. Site 2 occupies

approximately ! 10 acres in the southwestern corner of NAS Alameda and abuts the southern boundary

of Site 1. The western and southern borders of Site 2 are on San Francisco Bay. In 1957, the

completion of a seawall allowed the northern portion of the existing Site 2 to be filled with hydraulic

fill to above sea level. By 1969, most of the southern portion had been filled, and by 1973, fill had

been emplaced over the entire area that is now Site 2. The landfill is surrounded by an earthen berm

approximately 55 feet wide and 7 feet high.

Disposal operations began at the West Beach Landfill in the early 1950s; full disposal operations

began in 1956, following the closure of the 1943-1956 Disposal Area (Site 1), and continued until

disposal ended in 1978. Waste was disposed by excavating a trench to approximately 20 feet bgs into

the hydraulic fill, and placing waste in the trench. During the late 1970s, trenches were dug to the

water table prior to placing waste. Wastes were compacted and covered with soil.

Wastes deposited in the West Beach Landfill includedwaste chemical drums, municipal garbage,

solvents, oily waste and sludge, paint waste, plating wastes, industrial strippers and cleaners, acids,

mercury, PCB-contaminatedliquids, batteries, low-level radioiogieal waste, scrap metal, inert

ordnance, asbestos, pesticides (solid and liquid), tear gas agent (ortho-chlorobenylidene

malononitrile), infectious waste, creosote, dredge spoils, and waste medicines and reagents. An

estimated 1.6 million tons of waste were disposed in the West Beach Landfill.
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During the 1980s, a wetland area was accidemly created in the southwest comer of Site 2 by

_' excavating hydraulically placed fill and dredge spoils down to the water table for use as landfill

cover. The resulting wetland provides a nesting area for birds and is also well vegetated with

grasses. Currently, the site is not used for air station operations or activities.

By June 1985, the Navy had installed a slurry wall along a portion of the western perimeter of the

landfill to prevent seepage of leachate into the bay (HLA 1983).

6.2 PREVIOUS INVESTIGATIONS

In August 1978, Harding Lawson Associates (HLA) submitted a sanitary landfill site study (HLA,

1978) to the Department of Health Services (DHS) to close Site 2 as a Class II landfill facility.

Groundwater samples were collected and analyzed during this study.

On October 19, 1983, HLA submitted the Confirmation Study (HLA 1983). In this study,

groundwater samples collected from wells installed within the landfill by HLA were analyzed. The

analytical results indicated the groundwater was not significantly impacted and HLA recommended

that the site be closed as a Class II landfill.

On June 11, 1986, the Navy received a request from the RWQCB for a proposal to address the

ponding of water at Site 2 (Canome 1990). In November 1986, the Navy submitted a plan to the

RWQCB for grading the site. The grading was completed in December 1986 (Canonic 1990).

On June 11, 1987, the Navy was notified by the RWQCB of the requirements to perform a SWAT at

Site 2 (Canonie 1990). In early 1990, during the initial phase of the SWAT investigation, Canonie

drilled four exploratory borings, one at each comer of the West Beach Landfill. The results of the

Canonic investigation are presented in the Phases 1 and 2A DSR (PRC and Montgomery Watson

1993b).

In 1991, as part of completion of the SWAT investigation, the PRC team collected 150 surface soil

samples (using a surveyed grid of approximately 200 by 200 feet). Twenty-three surface water
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samples and twelve sedimem samples were collected from the wetland located in the southwestern

_' portion of the site, and 29 groundwatermonitoring wells were installed around Site 2.

6.3 FINDINGS FROM PREVIOUS INVESTIGATIONS

Monitoring well locations discussed in this section are shown on Figure 3-2. Soil borings and surface

soil sampling locations conducted during previous investigations can be referenced in the Phases 5 and

6 SWAT and DSR.

PCBs were found in most surface soil samples. The highest concentrations of PCBs were detected on

the north, central, and east site areas. The concentrations of PCBs detected decreased to the south.

Pesticides were detected in the central and northern portions of the site, and concentrationswere more

elevated toward the north.

TotalpetroleumhydrocarbonsandSVOCswere also foundall acrossthe site inthe surfacesoil

samples.

Organiccompoundswere detected at higherconcentrationsand more frequencyin groundwater

samples collected in the northwesterncorner of Site 2.

6.4 CTO 280 FOLLOW-ON INVFA'TIGATION

Field activities performed under CTO 280 at Site 2 included CPT and HydroPunchsampling, surface

soil sampling, shallow and deep monitoring well installation, and quarterly groundwater sampling.

Table 6-1 presents a summary of the field program. Figures 3-1 through 3-3 show sampling

locations. Tables 3-2 through 3-9 summarize the field program and analyses performed on soil and

groundwater samples.
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Cone Penetrometer

A total of seven CPT locations (CFT-S02-01 through CPT-S02-07) were driven at Site 2 at locations

shown on Figure 3-1. The objective of the CPT investigation at Site 2 was to determine if the first

and second water-bearing zones are hydraulically connected beneath the landfill and to assess the

thickness of the second water-bearing zone.

HydroPunch Samplin2_

A total of 12 HydroPunchsampleswere collected at four locations from the RunwayArea at locations

shown on Figure 3-2. HydroPunchsamples HP2-1-A, HP2-2-A, HP2-4-A, and HP2-5-A were

collected from the top of the first water-bearingzone; HydroPunchsamplesHP2-1-E, HP2-2-E, HP2-

4-E, andHP2-5-E were collected from the bottom of the first water-bearingzone; andHydroPunch

samples HP2-l-D, HP2-2-D, HP2-4-D, andHP2-5-D were collected from a sand lense within the

HoloceneBay Mud unit. A listing of chemical analysesperformedon these samples is shown on

Table 3-3.

Surface Soft Sampling_

A total of seven surface soil samples (SS2-1 through SS2-7) were collected from Site 2, and are

shown on Figure 3-3. A listing of the chemical analyses performed on these samples is shown on

Table 3-4.

Soil Sampline

A total of 13 soil samples were collectedat Site 2 duringthe installationof three monitoring wells

(describedbelow). Monitoring well locations are shown on Figure 3-2. Analyses conductedon soil

samples are shown on Table 3-5. Results of the geotechnicalanalyses performed on select soil

samples are includedas AttachmentK.
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Shallow Monitoring Wells

One shallow monitoringwell (M016-E) was installedin the first water-bearingzone at Site 2, at the

locationshown on Figure3-2. Shallow monitoringwell constructiondetails are shown on Table 3-7.

Deep Monitorin8 Wells

A total of two deep monitoring wells (M016-B and M023-C) were installed in the second water-

bearing zone at Site 2, at locations shown on Figure 3-2. Deep monitoring well construction details

are shown on Table 3-8.

Groundwater Samplin_

Groundwater monitoringwells at HydroPunchlocations are shown on Figure 3-2. Groundwater

samples from 11 wells in the shallow water-bearing zone (A- and E-zone wells) and the newly

installed wells in the second water-bearing zone (M016-B and M023-C) are to be collected for four

quarters. Groundwater samples are to be collected from the previously existing second water-bearing

_, zone wells on a semiannualbasis for 1 year. The fourthquarterof groundwatersamplingfor CTO

280 sites is scheduled for completion in August 1995.

For the first quarter of CTO 280, groundwatersampleswere collected from eight HydroPunch

locations in the first water-bearingzone andfour HydroPunchlocations in the second water-bearing

zone. A total of l0 groundwatersamples were collected from monitoringwells in the first water-

bearing zone, and 8 from the second water-bearingzone. A listing of HydroPunchanalyses and first

quartergroundwatersamplinganalyses are shownon Tables 3-3 and3-6, respectively.

6.5 CTO 280 FOLLOW-ON INVESTIGATION ANALYTICAL _TS

Tables 6-2 through 6-5 present a summary of results of chemical analyses performedon soil and first

quarter groundwater samples collected from Site 2. Quality control information related to these

samples are shown on Table 6-6. A brief discussion of the results of chemical analyses are presented

below. A complete listing of analytical results is presented as Attachment B (limited distribution).
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Soil

• Analytical results for organic chemical analyses performed on soil samples are shown
on Table 6-2; sample locations are shown on Figures 3-1 and 3-3.

• TPH-E as motor oil was detected in five of the seven surface soil samples from Site
2, and seven of nine shallow soil samples analyzed for TPH-E. Concentrations of
TPH-E were highest in three soil samples obtained from M023-C.

• The VOC chlorobenzenewas detected in the 5-foot sample from M023-C.

• Lead exceeded the 10 times STLC criteriain the surface sample from M023-C and
from the 2.5-foot sample in M016-E.

Groundwater - First Water-Bearing Zone

• Analytical results for organicchemical analysesperformed on groundwatersamples
are shown on Table6-4; locations are shown on Figure 3-2.

• VOCs were detected in five groundwatersamplesobtainedfrom first water-bearing
zone monitoringwells. Petroleumandsolvent-relatedVOCs were detected in
MO23-E. One or two VOCs were also detected in fourof the wells.

• VOCs were detected in four HydroPunchsamples. VOCs included2-butanoneand,
carbon disulfide. 2-Butanone is a common laboratory contaminant.

• SVOCs were detected in two wells on the northwestside of the base (M023-E and
M024-A).

• Threemetals exceeded the 95/95 STI in monitoringwell M022-E.

• TDS values ranged from 3,480 mg/L to 28,000 mg/L.

Groundwater - Second Water-Bearin_ Zone

• Analytical results for organicchemical analysesperformed on groundwatersamples
are shown on Table6-4; locationsare shown on Figure 3-2.

• VOCs were detected in three monitoringwell samplesobtainedfrom the second
water-bearingzone. The highest numberof VOCs was detected in monitoring well
M013-C.
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• Carbon disulfide was detected in three of four HydroPunch samples obtained from the
second water-bearing zone, and 2-butanone was detected in one sample. 2-Butanone

_' is a common laboratory contaminant.

• Pesticide was detected in the northwest comer of the site (M024-E).

• TDS values ranged from 1,600 mg/L to 28,600 mg/L.

6.6 SUMMARY OF SITE CHARACTERIZATION

Based on the review of the data, it is concluded that:

• The compounds detected in soils are similar in nature to those found during previous
investigations.

• The compounds that were detected in groundwaterare predominantly similar in nature
to those found during previous investigations. However, additional VOCs were
detected in M023-E, and VOCs were first detected in the investigation in monitoring
well M013-C.

• The extent of potential chemicals of interest in the soil and groundwater appears to
have been adequately characterized for the purpose of conducting an RI/FS. If a
human health or environmental risk is defined during the risk assessment, the need for
additional investigationwill be evaluated.
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7.0 THE RUNWAY AREA

The following subsections briefly discuss the site history, previous investigations, findings from

previous investigations and the current CTO 280 follow-on investigation, and a summary of data

completeness A detailed description of the Runway Area, the hydrogeologic setting, and past and

current activities are presented in the Phases 5 and 6 SWAT and DSR (PRC and Montgomery Watson

1993a), and the Phases 5 and 6 follow-on FSP (PRC and Montgomery Watson 1994c)

7.1 SITE DESCRIPTION

The Runway Area occupies approximately 326 acres immediately east of Sites 1 and 2 and is

illustrated on Figure 2-2. The Runway Area is used for Navy aircraft and aircraft parking areas. A

least tern sanctuary is located south of Taxiway No. 5, adjacent to the north side of the east/west

taxiway and east of Runway 13-31. Facilities for base maintenance and storage are located north of

the runways.

No chemical usage or maintenance operations have been documented in the Runway Area. Historical

aerial photographs indicate that this area has been primarily used for runway and aircraft parking

areas.

7.2 PREVIOUS INVESTIGATIONS

Soil and groundwater samples were collected from the Runway Area in order to establish

"background" concemrations for Sites 1 and 2. As part of the SWAT investigation, 24 soil samples

were collected during the construction of monitoring wells in the first water-bearing zone (PRC and

Momgomery Watson 1993a). Twelve of the 24 soil samples were collected from the surface; the

remaining 12 soil samples were obtained from depths ranging from 0.5 feet to 5.5 feet bgs. Eleven

A-zone monitoring wells (M101-A through M11 l-A) were installed in the first water-bearing zone,

and four wells were installed in the second water-bearing zone.
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7.3 FINDINGS FROM PREVIOUS INVESTIGATIONS

Monitoring well locations discussed in this section are shown on Figure 3-2. Soil borings and surface

soil samplinglocations conductedduringprevious investigationscan be referencedin the Phases5 and

6 SWAT and DSR.

Resultsof organicanalysesperformedon soil samplescollectedfromboringsM101-A,M102-A,and

M111-Aindicatethatsoilsat these locationscontainVOCs,SVOCs,andpesticides/PCBs.Basedon

reviewof aerialphotographs,it is suspectedthat the soil sampleswerelocatedin areaswhere

previoussite operationssuchas aircraftmaintenancemayhaveoccurred.TRPHwas detectedin

surfacesoil samplesfromfourof the borings.

Analytical resultsof groundwatersamples indicatedno evidence of VOCs, SVOCs, pesticides/PCBs,

or TRPH in groundwaterin the first or secondwater-bearingzones.

7.4 CTO 280 FOLLOW-ON INVESTIGATION

FieldactivitiesperformedunderCTO280 at the RunwayAreaincludedCPT,HydroPunchsampling,

surfacesoil sampling,shallowanddeepmonitoringwell installation,andquarterlygroundwater

sampling. Table7-1 presentsa summaryof the fieldprogram.Figures3-1 through3-3 show

sampling locations. Tables3-2 through 3-9summarizethefieldprogramandanalyses performedon

soil andgroundwatersamples.

Cone Penetrometer Testin_

A total of 22 CPTlocations(CPT-RA-2throughCPT-RA-23)weredrivenin the RunwayArea,at

locationsshownon Figure3-2. Theobjectivesof the CPTprogramwereto providesufficient

informationto determineif the firstandsecondwater-bearingzonesarehydraulicallyconnected

beneaththe RunwayArea,andsupportthedeterminationof the locationof the paleochannelin the

RunwayArea,and the thicknessof the secondwater-bearingzone.
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HydroPunch Samplin e

A total of 21 HydroPunch samples were collected at seven locations from the Runway Area as shown

on Figure 3-2. HydroPunch samples HPRA-I-A, HPRA-4-A, HPRA-6-A, HPRA-8A, HPRA-13-A,

HPRA-20-A, and HPRA-23-A were collected from the top of the first water-bearing zone;

HydroPunch samples HPRA-I-E, HPRA-4-E, HPRA-6-E, HPRA-8E, HPRA-13-E, HPRA-20-E, and

HPRA-23-E were collected from the bottom of the first water-bearing zone; and HydroPunch samples

HPRA-I-D, HPRA-4-D, HPRA-6-D, HPRA-8-D, HPRA-13-D, HPRA-20-D, and HPRA-23-D were

collected from a sand lense within the Holocene Bay Mud unit. A listing of the chemical analyses

performed on these samples is shown on Table 3-3.

SurfaceSoilSamplinJ?_

A total of seven surface soil samples (SSRA-1 through SSRA-7) were obtained from the Runway

Area, from locations shown on Figure 3-3. A listing of chemical analyses performed on these

samples is shown on Table 34. To date, analytical results have not yet been received from the

laboratory.

Soil Sampling

A total of 29 soil samples were collected at the Runway Area during the installation of seven

monitoring wells (described below). Monitoring well locations are shown on Figure 3-2. Analyses

conducted on soil samples are shown on Table 3-5. Results of the geotechnical analyses performed

on select soil samples are included as Attachment K.

Shallow Monitoring_Wells

A totalofsixshallowmonitoringwells(MII2-A,MII3-A,MII4-A,MII5-E,MII6-E,andMII7-

E)wereinstalledinthefirstwater-bearingzoneattheRunwayArea,atlocationsshownonFigure3-

2. Inaddition,a replacementwellforMI01-Athatwasdestroyedbyearth-movingequipmentwas

installed.ShallowmonitoringwellconstructiondetailsareshownonTable3-7.
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Deep Monitorin2 Wells

A total of two deep monitoring wells (M101-C and DRA-01) were installed in the second water-

bearing zone at the Runway Area, at locations shown on Figure 3-2. The location of monitoring well

DRA-01 was selected based on HydroPunch sampling results.

Groundwater Samplin2

Groundwatermonitoring well and HydroPunchlocations are shown on Figure 3-2. Groundwater

samples from the nine new wells are scheduled to be collected on a quarterly basis for 1 year.

Groundwater samples are scheduled to be collected from the pre-existing first water-bearing zone

wells on a quarterly basis, and from the previously existing second water-bearing zone wells on a

semiannual basis for 1 year. The fourth quarter of groundwater sampling for CTO 280 sites is

scheduled for completion in August 1995.

For the first quarterof CTO 280, groundwatersamples were collected from 14 HydroPunchsample

locations in the first water-bearingzone and 7 HydroPunchsamples from the sand lense within the

Holocene Bay Mud unit. A total of 15 groundwatersamples were collected from monitoring wells in

the first water-bearing zone, and 4 samples were collected from the second water-bearing zone. A

listing of HydroPunch analyses and first quarter groundwater sampling analyses are shown on Tables

3-3 and 3-6, respectively.

7.5 CTO 280 FOLLOW-ON FIELD INVESTIGATION ANALYTICAL RESULTS

Tables 7-2 through 7-5 present a summary of results of chemical analyses performed on soil andfirst

quarter groundwater samples collected from the Runway Area. Quality control information related to

these samples are shown on Table 7-6. Abrief discussion of the results of chemical analyses is

presented below. A complete listing of analytical results is presented as Attachment B (limited

distribution).
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Soil

• Analytical results for organic chemical analyses performed on soil samples are shown
on Table 7-2; locations are shown on Figures 3-I and 3-3.

• Elevated levels of several chemical groups were detected in MI01-C, located in the
northern Runway Area. VOCs, SVOCs, TPH-E as diesel and TPH-P were detected
in the 2.5-foot sample. The VOCs were primarily solvent-related VOCs; some
petroleum hydrocarbon-related VOCs were also detected. There were three SVOCs
detected, all of the PAIl class. SVOCs and pesticides were also detected in the 0-foot
sample; and VOCs, SVOCs, pesticides, and elevated levels of TPHC were detected in
the 5-foot sample.

• The VOC 1,2-DCE was detected in MII3-A.

• TPH-E as motor oil was detected in MII3-A and MII4-A.

• Lead exceeded the I0 times the STLC value in the surface sample from MII3-A.

• Data from surface soil samples collected from the Runway Area have not yet been
received from the laboratory.

Groundwater - First Water-Bearin8 Zone

• Analyticalresultsfororganicchemicalanalysesperformedongroundwatersamples
areshownon Table7-4; locationsare shownon Figure3-2.

• Elevatedlevelsof petroleum-andsolvent-relatedVOCsweredetectedin M101-A,
located in the northern Runway Area.

• Solvent-related VOCs were detected in the northern Runway Area in monitoring wells
Mll2-A and Mll3-A, in the center of the Runway Area in M109-A, and near Site
10A in M115-E.

• TPH-E as motor oil was detected in the northern Runway Area in monitoring wells
Mll2-A and Mll3-A, and adjacent to Site 10A in monitoring well MI16-E. TPH-P
was detected in Mll2-A.

• SVOCsof the PAH class were detectedin HydroPunchsampleHPRA-6-A.

• The VOC carbondisulfide was detected in several monitoringwells and most of the
HydroPunch samples.
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• Six metals exceeded the 95/95 STI at two locations, M113-A and Mll5-E. Metals
exceeding the 95/95 STI are shown on Table 7-4.

• TDS values ranged from 440 mg/L to 39,200 mg/L.

Groundwater- Second Water-Bearing Zone

• There were no industrially relatedcompoundsdetected in the second water-bearing
zone.

7.6 SUMMARY OF SITE CHARACTERIZATION

Based on the review of the data, it is concluded that:

• The compounds detected in soil and groundwater samples from the first and second
water-bearing zones are similar in nature to those found during previous
investigations. SVOCs of the PAIl class were detected during this investigation but
not during the previous investigation.

• The extent of potential chemicals of interest in the soil and groundwater appears to
have been adequately characterized for the purpose of conducting an RI/FS. If a
health or environmental risk is defined during the risk assessment, the need for
additional investigation will be evaluated.
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8.0 SITE 3 - AREA 97, ABANDONED FUEL STORAGE AREA

The following subsections briefly discuss the site history, previous investigations, findings from

previous investigations, the current CTO 280 follow-on investigation, and a summary of data

completeness. A detailed description of Site 3, the hydrogeologic setting, and past and current

activities are presented in the Phases 1 and 2A DSR (PRC and Montgomery Watson 1993b) and the

Phase 2A follow-on FSP (PRC and Montgomery Watson 1994a).

8.1 SITE DESCRIPTION

Site 3 is shown on Figure 2-2. Site 3 is an abandoned fuel storage area that contained five 10,000-

gallon storage tanks for aviation gasoline (AVGAS). The tanks were discovered to be leaking in 1975

and 1978. An estimated 365,000 gallons of AVGAS may have escaped from the storage area in the

1960s and early 1970s. By 1987, all five tanks had been drained, cleaned, and filled with water.

The tanks were later destroyed and buried in place, though the exact date is unknown. Site 3 is

currently covered with grass and is used for an aircraft exhibit.

8.2 PREVIOUS INVESTIGATIONS

Monitoring well locations discussed in this section are shown on Figure 3-2. Soil borings conducted

during previous investigations can be referenced in the Phases 1 and 2A DSR. In 1979, the Navy

contracted Kennedy Engineers to investigate the extent of subsurface fuel contamination in the vicinity

of Site 3. Kennedy Engineers installed 18 monitoring wells and collected soil and groundwater

samples for gasoline analysis at each location. Kennedy Engineers conducted a fuel vapor su_ey in

the electrical duct, storm drain, and sanitary sewer manholes in the vicinity of Site 3.

A subsequent investigation was conducted by Wahler Associates in 1985 as part of the verification

step of the NACIPconfirmationstudy. WahlerAssociates installed and sampled3 new observation

wells and resampled 12 wells installed by Kennedy Engineers. WahlerAssociates observed

subsurfacesoil and groundwaterconditions during the constructionof new utility trenchesrunning

south and west of the five formerpartially buried tanks. During this observation,Wahlernoted free

product entering a trench.
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Subsequent to the Wahler Associates investigation, Canonie, in 1990, began the initial RI activities.

The RI activities included a soil gas survey, drilling and installing three groundwater monitoring

wells, and soil and groundwater sampling. A total of 121 soil gas samples were collected to help

delineate the extent of petroleum hydrocarbon vapors in the soil. Soil samples collected during

monitoring well installation and groundwater samples from these monitoring wells were analyzed to

evaluate the nature and extent of AVGAS at Site 3.

8.3 FINDINGS FROM PREVIOUS INVESTIGATIONS

Monitoring well locations discussed in this section are shown on Figure 3-2. Soil borings conducted

during previous investigations can be referenced in the Phases 1 and 2A DSR (PRC and Montgomery

Watson 1993b). Kennedy Engineers conducted gas chromatograph analyses on soil and groundwater

samples obtained at the 18 drilling locations. Kennedy Engineers concluded that the hydrocarbons

detected in the samples were AVGAS. Kennedy Engineers conducted a fuel vapor survey and

reported vapor concentrations ranging from non-detect to greater than 10,000 ppm. However,

Kennedy Engineers concluded the fuel vapor levels exhibited no clear pattern, and the bulk of the

released AVGAS migrated from the site through infiltration into storm and sanitary sewers.

Wahler Associates used a similar technique to that of Kennedy Engineers for quantifying the

hydrocarbon content of groundwater samples (Wahler Associates 1985). Results from 1 of the 15

groundwater samples and a water sample obtained from a trench excavation indicated gasoline-range

hydrocarbons in excess of 1 mg/L.

Elevated levels of TRPH were detected in two soil samples collected during the Canonie investigation.

Results of the chemical analyses on a saturated soil sample indicated the presence of hydrocarbon

compounds within the saturated zone. No free product was observed in the Canonic-installed

groundwater monitoring wells and no organic compounds were detected in the groundwater samples.
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8.4 CTO 280 FOLLOW-ON INVESTIGATION

Field activities performed under CTO 280 at Site 3 included CPT, HydroPunch sampling, shallow

soil boring and monitoring well installation, deep monitoring well installation, quarterly groundwater

sampling, NPS sampling, and GeoProbe sampling.

Table 8-1 presentsa summary of the field program. Sampling locations are shown on Figures 3-1,

3-2, and 3-3. Tables 3-2 through 3-9 summarize the field program and analyses performed on soil

and groundwater samples.

Cone Penetrometer Testing

A total of five CPT points (CPT-S03-01through CPT-S03-05) were completed at Site 3, at locations

shown on Figure 3-I. The objectives of the CPT program were to evaluate the lithology and

hydrogeologic characteristics below a depth of 15 feet and to assess the thickness of the second

water-bearing zone.

HvdroPunchSamDiin2

A total of five HydroPunch samples (DHP-S03-O1through DHP-S03-05) were collected from the

second water-bearing zone, at locations shown on Figure 3-2. A listing of the chemical analyses

performed on these samples is shown on Table3-3.

SoftSaunpUne

A total of 19 soil samples were collected during the installation of five monitoringwells (M03-04

through M03-08) and from CPT-S03-01 at Site 3. Soil sampling locations are shown on Figure 3-1.

A listing of the chemical analyses performed on these samples is shown on Table 3-5.
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Shallow Monitoring Wells

A total of five shallow monitoring wells (M03-04 through M03-08) were installed at Site 3 in the first

water-bearing zone, at locations shown on Figure 3-2. Well locations were selected based on

GeoProbe investigation results. Shallow monitoring well construction details are shown on Table 3-7.

Deep Monitoring Well

One deep monitoringwell (D03-01) was installed in the second water-bearingzone at Site 3as shown

on Figure 3-2. The location of the deepmonitoring well at Site 3 was selected based on HydroPunch

samplingsamples.

Groundwater Samplin2

Groundwater monitoring well locations are shown on Figure 3-2. A total of four quarterly

groundwater sampling events are scheduled for monitoring wells at Site 3. The fourth quarter of

groundwater sampling for CTO 280 sites is scheduled for completion in August 1995.

Groundwater samples were collected from eight shallow monitoring wells in the first water-bearing

zone at Site 3. Groundwater samples were also collected from the second water-bearing zone

monitoring well D03-01 and from five deep HydroPtmch locations DHP-S03-01 through

DHP-S03-05. Listings of HydroPunch analyses and first quarter groundwater sampling analyses are

shown on Tables 3-3 and 3-6, respectively.

Non-Point Source Samplin2

A total of five NPS samples (NPS-S03-01, -02, -03, -04, and -07) were collected at Site 3, at

locations shown on Figure 3-3. A listing of chemical analyses performed on these samples is shown

on Table 3-9.
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GeoProbeInvestieation

GeoProbelocationsareshownon Figures3-1 and3-2. A GeoProbeinvestigationusingsoil and

groundwatertestkits wasconductedat Site3 to estimatethe extentof petroleumhydrocarbon

concentrationspriorto finalizingthe locationsof shallowsoil boringsand monitoringwells. A

suramaryof the GeoProbeinvestigationis presentedin AttachmentJ. CLPanalyticalresultsare
shownonTables8-2and 8-4.

8.5 CTO 280 FOLLOW-ON INVESTIGATION ANALYTICAL RESULTS

Tables 8-2 through8-6 presenta summaryof resultsof chemical analyses performedon soil samples,

first quartergroundwatersamples, and NPS samples collected at Site 3. Qualitycontrol information

relatedto these samples are shown on Table 8-7. A brief discussionof the results of chemical

analyses are presentedbelow. A complete listing of analytical results is presentedas AttachmentB

(limited distribution).

Soil

• Analyticalresultsfor organicchemicalanalysesperformedon soil samplesare shown
on Table 8-2; locations are shown on Figure 3-1.

• Petroleumhydrocarbon-relatedVOCsandTPH-Pweredetectedin soil samples
collectednorthandnorthwestof thissite, in boringM03-04andCPT-S03-01.TPH-E
as motor oil wasdetectedat each sampling location, and in 11of the 19soil samples.
The highestconcentrationof TPH-Eas motoroil was foundeastof the site, in the
surfacesoil samplecollectedfromboringM03-07.

• Twometalsexceeded10timesthe STLCfromthreelocations. Metalsexceeding10
times the STLCvalueare shownonTable8-3.

Groundwater - First Water-Bearine_ Zone

• Analyticalresultsfororganicchemicalanalysesperformedongroundwatersamples
areshownonTable8-4;locationsare shownonFigure3-2.

• VOCstypicallyassociatedwith solventsweredetectedin the northwestcornerof Site
3 (M03-06).
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• Figures 8-1 and 8-2 illustrate the distribution of TPH-E as motor oil and TPH-P as
unleaded gasoline, respectively, in the first water-bearing zone in the southeast portion

_' of the base.

• Three SVOCs were detected in monitoring well M03-07 (east of Site 3).

• TPH-E as motor oil was detected in five of the eight monitoring wells sampled and
TPH-E as diesel was detected in two wells. The most elevated TPH-E was in the
northeast portion of Site 3.

• TPH-P was detected in two wells (M03-05 and M03-07).

• Six metals exceeded the 95/95 STI in five of the eight wells located at Site 3. Metals
exceeding the 95/95 STI are shown on Table 8-5.

• Total dissolved solids values ranged from 746 mg/L to 27,000 mg/L.

Groundwater- Second Water-BearingZone

• Analyticalresultsfororganicchemicalanalysesperformedon groundwatersamples
are shownon Table 8-4; locationsare shownin Table 3-2.

• Petroleumhydrocarbon-relatedVOCsand TPH-P weredetectednorthwestof Site 3 in
monitoringwellD03-O1.

• TheVOCs2-butanoneandchloroformweredetectedsouthof the site in the
groundwatersamplecollectedfromDHP-S03-05.Thechemical2-butanoneis a
commonlaboratorycontaminant.

• Totaldissolvedsolidsconcentrationsrangedfrom6,800 mg/Lto 53,600 mg/L.

Non-PointSource Samples

• Resultsfor organicchemicalanalysesperformedon the fiveNPSsamplescollectedat
Site3 areshownonTable8-6; locationsareshownon Figure3-3.

• OneVOCwasdetectedin eachsamplecollectedfromNPS-S03-01andNPS-S03-07.

• Elevatedlevelsof PAH-classSVOCsweredetectedin threeof the five NPSsamples
collected.

• Elevated levels of TPH-E as motor oil were detected in all of the NPS samples, and
slightly elevated levels of TPH-P were detected in NPS-S03-07.

8-6



8.6 SUMMARY OF SITE CHARACTERIZATION

Based on the review of the data, it is concluded that:

• Compoundsdetected in the soil are similar in natureto those detected during previous
investigations.

• Solvent-relatedcompoundswere detected in the groundwaterin the first water-bearing
zone duringthis investigation,but not duringpreviousinvestigations.

• Petroleumhydrocarbon-relatedVOCs andTPH-P were detectedin the second water-
bearingzone during this investigation; the secondwater-bearingzone was not sampled
duringprevious investigations.

• Additionalinvestigationwill be evaluatedfor Site 3 if a health or environmentalrisk
is identified duringtherisk assessmentdue to the extentof gasoline compoundsand
TPH concentrationsin groundwaterin the first and secondwater-bearingzones.
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9.0 SITE6 - BUILDING41, AIRCRAFTINTERMEDIATEMAINTENANCEFACILITY

The following subsections brieflydiscuss the site history, previous investigations, findings from

previous investigations, the current CTO 280 investigation, and a summary of data completeness. A

detailed description of Site 6, the hydrogeologic setting, and past and current activities arepresented

in the Phases 2B and 3 DSR (PRC and JMM 1992b).

9.1 SITE DESCRIPTION

Site 6 is shown on Figure 2-2. Site 6 consists of Building41 and is located approximately 600 feet

north of the Seaplane Lagoon. Building 41 was formerly used as a hangar for seaplanes and to store

55-gallon drums of waste from repair and maintenance activities. The drums reportedly contained

PD-680 dry cleaner (a Stoddardsolvent-based material), trichlorofluorcethane, 6083 oil, 1,1,1-TCA,

paint wastes and strippers, and hydraulicfluids. Rinse waters from a former paint stripping tank

located on the southwest comer of Building 41 flowed into a sewer manhole that discharged to the

sanitary sewer system.

Building41 is currentlyused for the repairof aircraftcomponentssuch as hydraulics, brakes,
avionics, engines, electrical wiring, and instrumentation.

9.2 PREVIOUS INVESTIGATIONS

In 1991, the PRC team performed an initial RI at this site as part of the Phases 2B and 3

investigation. The investigation at Site 6 focused on the past storage and cleaning activities and the

sewer system. Nineteen soil borings were drilled around the perimeter of Building 41, and

groundwater monitoring wells were constructed in five of the borings.

9.3 FINDINGS FROM PREVIOUS INVESHGATIONS

Monitoring well locations discussed in this section are shown on Figure 3-2. Soil borings conducted

during previous investigations can be referenced in the Phases 2B and 3 DSR. Soil samples collected

from borings on all sides of Building 41 contained SVOCs as follows: SVOCs were detected from
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2.5 to I I feet bgs at the southern side of the building; from 6.5 to I I feet bgs at the northern side;

from the surface to 8 feet bgs at the western side; and from 8 to 14 feet bgs at the eastern side. In

general, concentrations of SVOCs were higher in samples collected from native soils than in the

overlying fill materials. Concentrations of beryllium in soils are elevated compared to other sites

included in the Phases 2B and 3 investigations. It is not known if beryllium has been used at the site.

PCE, TCE, vinyl chloride, and 1,2-DCE were detected in groundwater samples collected from

monitoring wells M06-01 and M06-02, located near the wash pad/paint stripping area.

9.4 CTO 280 FOLLOW-ON INVESTIGATION

Field activities performedunder CTO 280 at Site 6 includedCPT, HydroPunchsampling, shallow

soil sampling, shallow monitoringwell installation,quarterlygroundwatersampling, and NPS

sampling. Table 9-1 presentsa summaryof the field program. Samplinglocations are shown on

Figures 3-1 through3-3. Tables 3-2 through3-9 summarizethe fieldprogramand analyses

performed on soil and groundwatersamples.

Cone Penetrometer TestinR

A total of four CPT sampling points (CPT-S06-01 through CPT-S06-04) were completedat Site 6, at

locations shown on Figure 3-1. The objectives of the CPT program were to evaluate the lithology

and hydrogeologic characteristicsbelow a depth of 15 feet, and to assess the thickness of the second

water-bearingzone.

HydroPunch SamDlinz

A total of four HydroPunchsamples (DHP-S06-01 throughDHP-S06-04) were collected from the

second water-bearingzone, at locations shown on Figure3-2. A listing of the chemicalanalyses

performed on these samples is shown on Table 3-3.
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Soil Samplina

A total of 25 soil samples were collected from four soil borings (B06-20 through B06-23) and one

monitoring well (M06-06) at Site 6. Soil sampling locations are shown on Figure 3-I and monitoring

well locations are shown on Figure 3-2. A listing of the chemical analyses performed on these

samples is shown on Table 3-5.

Shallow Monitoring Well

One monitoring well (M06-06) was installed in the first water-bearing zone at Site 6 as shown on

Figure 3-2. Shallow monitoring well construction details are shown on Table 3-7.

Groundwater Samplin_

Groundwatermonitoring well locations are shown on Figure 3-2. A total of four quarterly

groundwater sampling events are scheduled for monitoring wells at Site 6. The fourth quarter of

groundwater sampling for CTO 280 sites is scheduledfor completion in August 1995.

Groundwatersamples were collected from six monitoringwells locatedin the first water-bearingzone

aroundthe perimeterof Building41. Groundwatersamplesfrom the secondwater-bearingzone were

collected from four HydroPunchlocations at Site 6. Listingsof HydroPunchanalyses andfirst

quartergroundwatersamplinganalyses are shown on Tables 3-3 and3-6, respectively.

Non-Point Source Sampling

A total of three NPS sediment samples (NPS-S06-01, NPS-S06-02, and NPS-S06-03) were collected

at Site 3, at locations shown on Figure 3-3. A listing of chemical analyses performed on these

samples is shown on Table 3-9.
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9.5 FOLLOW-ONINVESTIGATIONANALYTICALRESULTS

Tables9-2through9-5 presenta summaryof resultsof chemicalanalysesperformedonsoil andfirst

quartergroundwatersamplescollectedat Site6. Qualitycontrolinformationrelatedto thesesamples

areshownonTable9-6. A briefdiscussionof theresultsof chemicalanalysesare presentedbelow.

A completelistingof analyticalresultsis presentedas AttachmentB (limiteddistribution).

Soil

• Resultsof organicchemicalanalysesperformedon soil samplesare shownon Table
9-2; locationsareshownon Figure3-1.

• TheVOC 1,2-DCEwasdetectedin the 14-footsoil samplecollectedfromborings
B06-21andB06-22,southwestof Building41.

• Elevatedlevelsof SVOCsof the PAHclass weredetectedin 6 of the 25 soil samples
collectedfromthe soil borings. All boringsin whichthereweredetectionsare
locatedwest andsouthwestof Site6; the SVOCsweredetectedfrom2.5 to 10feet
bgs.

Groundwater - First Water-BearingZone

• Firstquarterresultsof organicchemicalanalysesperformedon groundwatersamples
fromthe firstwater-bearingzoneareshownon Table9-3; locationsare shownon
Figure3-2.

• VOCstypicallyassociatedwith solventsweredetectedadjacentto the southwest
comerof Building41 (monitoringwellsM06-01and M06-02). Solvem-relatedVOCs
weredetectedalongthe westedgeof thebuilding(M06-06). In addition,acetone,
chloromethane,and2-butanoneweredetectedin thegroundwatersamplecollected
from DHP-S06-04.Acetoneand2-butanonearecommonlaboratorycontaminants.

• Figure9-1 illustratesthedistributionof TCEdetectedin the firstwater-bearingzone.

• TPH-Pwasdetectedin onegroundwatersatnplecollectedfromM06-06.

• Five metalsexceededthe 95/95 STIin fiveof the six wells. Metalsexceedingthe
95/95 STIareshownon Table9-4.
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Groundwater - Second Water-Bearin2 Zone

• First quarter results of organic chemical analyses performed on groundwater samples
are shown on Table 9-3; locations are shown on Figure 3-2.

• Three VOCs were detected in two of the HydroPunch samples. Acetone was detected
northeast of Building 41 (DHP-S06-02), and chloromethane and 2-butanone was
detected southwest of Building 41 (DHP-S06-04). 2-Butanone is a common laboratory
contaminant.

Non-Point Source Sampline

• Results of organic chemical analyses performed on NPS samples are shown on Table
9-5; locations are shown on Figure 3-3.

• TPH-E as motor oil was detected at all three NPS sample locations, and TPH-P was
detected in two of three NPS samples.

• Three VOCs were detected in NPS-S09-02.

• Eight SVOCs of the PAIl class were detected in NPS-S09-03. Phenol was detected in
NPS-S09-02.

_,
9.6 SUMMARYOF SITECHARACTERIZATION

Based on the review of the data, it is concluded that:

• Thecompoundsdetectedin the soil andgroundwaterduringthis investigationare
similar in natureandextentto thosefoundduringpreviousinvestigations.

• Theextentof potentialchemicalsof interestin the groundwaterappearsto havebeen
adequatelycharacterizedforthepurposeof conductingan RI/FS. Ifa healthor
environmentalriskis identifiedduringthe risk assessment,the needforadditional
investigationwill beevaluated.
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10.0 SITE 7A - BUILDING 459, NAVY EXCHANGE FUEL STATION

The following subsections briefly discuss the site history, previous investigations, findings from

previous investigations, current CTO 280 follow-on investigation, and a summary of data

completeness. A detailed description of Site 7A, the hydrogeologie setting, and past and current

activities are presented in the Phases 2B and 3 DSR (PRC and Montgomery Watson 1993b), and the

Phases2B and 3 follow-onFSP(PRCandMontgomeryWatson1994b).

10.1 SITE DESCRIPTION

Site7A is locatednearthe easternboundaryof NASAlamedaas shownonFigure2-2. Building459

is themainstructurewithinSite7A. Thissitehasservedas the NASAlamedafuelstationsince

1966. An autorepairshopanda smallconveniencestoreare partof thestationfacilities. Thefuel

islandsare locatedon the easternportionof the siteand a formertransformerpad is locatedat the

northernboundaryof thesite. No informationon thehistoryof use of transformersat the site or

documentationof leaks, is available. A total of eightundergroundstoragetanks(USTs)werelocated

at thefuel station.

Four 10,000-gallon USTs are located northwestof the fuel islands. Three of the four 10,000-gallon

tanks (two contain unleaded gasoline and one contains premium gasoline) failed a tank precision

tightness test in 1987. It is assumed that repairswere madebecausethe threetanks reportedlypassed

leak tests in 1991. The fourthtankwas takenout of service at an unknowndate due to a suspected

leak.

Two USTs(10,000and 8,000gallons)locatedwest of the fuel islandswereabandonedin placedue to

leakage. Bothtanksstoredleadedgasolineandwerescheduledforclosurein 1987. The tankswere

removedduringthe springof 1995.

TwoabandonedUSTs(500gallonseach)arelocatedto the northof Building459. One tankstored

solventsandthe other tankstoredwasteoil. Thetypes of solventsstoredareunknown. The waste

oil tank hasbeen inactivesincefailingavacuumtightnesstest in December1991and was reportedto
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be leaking in 1992. Both tanks were scheduled for closure in 1987. The tanks were removed during

the spring of 1995.

10.2 PREVIOUS INVESTIGATIONS

In 1987, EnvironmentalResourceManagement-West(ERM-West) performed an investigation at Site

7A at the request of EFA-West. The investigation was initiated after petroleum product was detected

in an excavation adjacent to the fuel station (ERM-West 1987). The investigation included drilling 17

soil borings and constructing three monitoring wells.

Canonie initiated RI activities, in 1991, that included soil gas surveying, borehole drilling, soil

sampling, monitoring well construction, and groundwater sampling. The soil gas survey was used to

help delineate the downgradient extent of hydrocarbons detected in soil vapors. Seven soil borings

were drilled and groundwater monitoring wells were constructed in four of the borings.

10.3 FINDINGS FROM PREVIOUS INVESTIGATIONS

_, Momtoring well locations discussed in this section are shown on Figure 3-2. Soil borings conducted

during previous investigations can be referenced in the Phases 2B and 3 DSR. Soil results from

shallow borings located north and south of the abandoned USTs indicate the presence of gasoline

constituents to depths of 5 feet bgs and total petrolewn hydrocarbons at depths ranging from 0 to 3

feet bgs.

SVOCs of the PAll class were detected in all soil boringsat the site, most frequently between 3 and7

feet bgs.

Pesticides were detected in three previous borings, and elevated lead concentrations were detected in

the southwestern portion of the site.

Fuel constituents have been detected in shallow groundwater wells north, south, and in the backfill

material of the existing and abandoned USTs and the existing pump islands. Total petroleum

hydrocarbons were detected in wells in the backfill material of the abandoned and active USTs.
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The soil gas survey indicated areas of elevated benzene concentrations near the fuel island, and areas

of lower benzene concemrations east of the fuel island.

10.4 CTO 280 FOLLOW-ON INVESTIGATION

Field activitiesperformedunderCTO 280 at Site 7A include CPT, HydroPunchsampling, surface

soil sampling, soil sampling, shallowanddeep monitoringwell installation,quarterlygroundwater

sampling, and NPS sampling. Table 10-1 presentsa summaryof the field program. Figures 3-1

through3-3 show sample locations. Tables3-2 through3-9 summarizethe field programand

analysesperformed on soil and groundwatersamples.

Cone PenetrometerTesting

A total of 11 CPT points were driven at Site 7A. Four of the eleven CPT points (CPT-S07A-01

through CPT-S07A-04) were driven to evaluate the lithology and hydrogeologic characteristics below

a depth of 15 feet and to assess the thickness of the second water-bearing zone (Figure 3-I).

The remainingseven additionalCPT points (CPT-S07A-05throughCPT-S07A-11) were driven to

assess the lithology for HydroPunchsamplingat locations northandeast of Site 7A.

HydroPunch Samu_z

A total of 15 HydroPunchsamples were collectedfrom Site 7A, at locationsshown on Figure 3-2.

Four deep HydroPunchgroundwatersamples(DHP-S07A-01 throughDHP-S07A-O4)were collected

from the secondwater-bearingzone. ElevenHydroPunchsampleswere collectedfrom the first

water-bearingzone at Site 7A. The first water-bearingzone sampleswere obtainedfrom the north

end of Site 7A and east of Site 7A to assist in the evaluationof gasolineconstituents in groundwater.

Seven HydroPunchgroundwatersamples(SHP-S07A-05throughSHP-S07A-Il) were collected from

the fill layerin the first water-bearingzone, and fourHydroPunchgroundwatersamples

(DHP-S07A-05, DHP-S07A-07, DHP-S07A-09, and DHP-S07A-1l) were collected from the

underlyingHolocene Bay Mud unit. A listing of chemical analysesperformed on these samples is

shown on Table 3-3.
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Surface Soil Samalin2

Two surfacesoil samples (S07A-01 and S07A-02) were collected from Site 7A, at locations shown on

Figure 3-3. A listing of chemical analyses performed on these samples is shown on Table 3-4.

Soil Samplin2

Eighteen soil samples were collected at Site 7A from three soil borings (B07A-10, B07A-11, and

B07A-12) and two monitoring wells (M07A-08 and M07A-09). Soil sampling locations are shown on

Figure 3-1 and monitoring well locations are shown on Figure 3-2. A listing of chemical analyses

performed on these samples is shown on Table 3-5.

Shallow Monitoring WelB

Two shallow monitoring wells (M07A-08 through M07A-09) were installed in the first water-bearing

zone east of Site 7A, at locations shown on Figure 3-2. Shallow monitoring well construction details

are shown on Table 3-7.

Deep Monitorin2 Wells

Three deep monitoring wells (D07A-O1, D07A-02, and D07A-03) were installed in the second water-

bearing zone at Site 7A as shown on Figure 3-2. The locations of the deep monitoring wells at Site

7A were selected based on HydroPunchsampling results. Deep monitoring wells DO7A-O1,

DO7A-02,and DOTA-03were located to provide horizontal groundwater flow direction information in

the second water-bearing zone.

Monitoring wells D07A-02 and D07A-03 are clustered with shallow monitoring wells M07A-03 and

M07A-02, respectively, to allow for evaluation of vertical groundwater gradients and migration.

Monitoring wells D07A-O1and DOTA-02are located at the eastern boundary of Site 7A to monitor

groundwater quality in the second water-bearing zone in this area.

10-4



Groundwater Samplina

Groundwatermonitoringwell andHydroPunchlocations areshown on Figure3-2. A total of four

quarterlygroundwatersamplingevents are scheduledfor the shallow anddeep monitoringwells at

Site 7A. The fourthquarterof groundwatersampling for CTO 280 sites is scheduled for completion

in August 1995.

Groundwatersamples were collected from 12 shallow monitoring wells and 7 shallow HydroPunch

locations in the first water-bearing zone, and 3 deep monitoring wells and 4 HydroPunch locations

from the second water-bearing zone. Listings of HydroPuneh analyses and first quarter groundwater

sampling analyses are shown in Tables 3-3 and 3-6, respectively.

Non-Point Source Samplin8

A total of two NPS samples were collected at Site 7A, at locations shown on Figure 3-3. A listing of

chemical analyses performed on these samples is shown on Table 3-9.

10.5 CTO 280 FOLLOW-ON INVESTIGATION ANALYTICAL _TS

Tables 10-2 through 10-6 present a summary of results of chemical analyses performed on soil and

first-quarter groundwater samples collected at Site 7A. Quality control information related to these

samples are shown on Table 10-7. A brief discussion of the results of chemical analyses are

presented below. A complete listing of analytical results is presented as Attachment B (limited

distribution).

Soil

• Results of organicchemical analysesperformedon soil samplesare shown on Table
14-2; locations are shownon Figure 3-1.

• TPH-E as motor oil was detected at all depths in M07A-08 and from the 2.5-foot bgs
sample in M07A-09.
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• Metals exceeding 10 times the STLC value are shown on ,Table10-3. Metals

_a_ exceeded 10 times the STLC value in four soil samples from four locations.

Groundwater - First Water-Bearin2 Zone

• Results of organic chemical analyses performed on groundwater samples are shown on
Table 10-4; locations are shown on Figure 3-2.

• Figures 10-1, 10-2, 10-3, and 10-4 illustrate the distribution of BTEX, TPH-E as
motor oil, TPH-E as diesel, and TPH-P as unleaded gasoline, respectively, in the first
water-bearing zone.

• Elevated levels of petroleum hydrocarbon-relatedVOCs such as BTEX, TPH-E, and
TPH-P were detected in the vicinity of the tanks. The highest concentrations of
BTEX, TPH-E as diesel, and TPH-P were detected in the vicinity of the northernmost
USTs, in monitoring wells W-I and W-2.

• Petroleum hydrocarbon-relatedVOCs were detected adjacent to the abandonedtanks,
west of the pump islands, in W-3.

• Petroleum hydrocarbon-relatedVOCs were detected in the northernareaof Site 7A,
in monitoringwells andshallow HydroPunchsamples.

• Elevated levels of petroleum hydrocarbon-relatedVOCs and TPH-E and TPH-P were
_' detected east of Site 7A (SHP-S07A-10and -11).

• Solvent-relatedVOCs were detected in the vicinity of the waste oil tanks (M07A-O1),
and low levels of 1,1-DCA were detected in the northern area of Site 7A (M07A-04).

• The SVOC 4-methylphenolwas detectedin the northernarea of Site 7A (M07A-05).

• Seven metals exceededthe 95/95 STI in 11 of the wells locatedat Site 7A. Metals
exceedingthe 95/95 STI are shownon Table 10-5.

• TDS values rangedfrom 586 mg/L to 27,900 mg/L.

Groundwater - Second Water-lkarin2 Zone

• Results of organicchemical analyses performedon groundwatersamplesare shown on
Table 10-3; locations are shown on Figure 3-2.

• Elevated levels of petroleum hydrocarbon-relatedVOCs were detected in the northeast
comer of Site 7A, in monitoring well DO7A-01.
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• TPH-E as diesel and TPH-P were detected in monitoring well D07A-01.

_w' • SVOCs were detected in D07A-01. The SVOCs were PAl-/compounds and
2,4-dimethylphenol.

• TPH-E as motor oil was detected in all of the second water-bearing zone HydroPunch
samples. TPH-P was detected in the DHP-S07A-02.

• Petroleumhydrocarbon-relatedVOCs were detected south of the pump islands, in
sample DHP-S07A-02. Carbon disulfide and xylene were detected in sample
DHP-S07A-04.

• TDS values ranged from 17,000 mg/L to 18,000 mg/L.

Non-Point Source Samples

• Results of organic chemical analyses performed on NPS samples are shown on Table
10-6; locations are shown on Figure 3-3.

• Elevated levels of TPH-E as motor oil were detected in both NPS samples. TPH-P
was detected in NPS-S07A-02.

10.6 SUMMARY OF SITE CHARACTERIZATION

Based on the review of the data, it is concludedthat:

• The compoundsdetectedin soils andgroundwatersamplesfrom the first
water-bearingzone are similar in natureto those found duringprevious investigations.
The concentrationsof the petroleum hydrocarbon-relatedVOCs in first water-bearing
zone groundwater appears to have decreased from earlier investigations.

• Elevated levels of TPH-E andpetroleum hydrocarbon-relatedVOCs were detected in
the secondwater-bearingzone duringthis investigation. Groundwatersamples were
not collected from the second water-beating zone duringprevious investigations.

• Additional investigation will be evaluated at Site 7A if a health or environmentalrisk
is identified during the risk assessment due to the extent of TPH-E and petroleum
hydrocarbon-related VOCs in the second water-bearing zone.
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11.0 SITES 7B AND 11 - BUILDING 162 AND BUILDING 14,

FORMER SERVICE STATION AND ENGINE TEST CELL

The following subsections briefly discuss site histories, previous investigations, findings from

previous investigations and the current CTO 280 follow-on investigation, and a summary of data

completeness. A detailed description of Sites 7B and 11, the hydrogeologic setting, and past and

current activities are presented in the Phases 2B and 3 DSR (PRC and Montgomery Watson 1993b),

and the Phases 2B and 3 follow-on FSP (PRC and Montgomery Watson 1994b).

11.1 SITE DESCRIPTION

Sites7B and 11 arelocatedon the southwestcornerof AtlanticAvenueandEighthStreet,at locations

shownon Figure2-2. Building162is locatedon Site7B and Building14 is locatedon Site 11.

Becauseof theirproximityto one another,the sites havehistoricallybeendiscussedtogether,and are

discussedtogetherin thisdocument.

Site7B wasreportedlyusedby the NavyExchangeas a servicestation(dateof reporteduse not

available). Duringa March1988site visit,Canonierepresentativeswereunableto locateinformation

about the quantity,size, locationor dispositionof any USTs associatedwiththe formerservice

station. Recentlyobtainedinformationsuggeststhe areanowoccupiedby Building162was notused

as a servicestation. However,remnantundergroundpipingsuggeststhepresenceof USTsnear the

northeastcornerof Building162. PublicWorksCenter(PWC)personnelhave indicatedthat two

smalloil-bearingUSTswith100-and 150-galloncapacitiesare locatedat Building162. Building162

is currentlyused as a maimenanc.eshopforshipcongg)nents.Machineshopsand maintenanceshops

are locatedinsideof the building.

Site 11 is locateddirectly south of Site 7B. Since its constructionin 1946, Building 14 has been used

for aircraftengine testing. The building is divided into 12 test cells. Eachof the test cells contain

floor drains that lead to an industrialwaste gravity sewer system. In 10 of the cells, the drains

reportedly lead to USTs. The drains in the other two cells (currentlyin use) lead to an oil water

separatorand subsequently to thestorm sewer. Fuel for engine testing is suppliedfrom a tankfarm
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south of Building 14, via piping which extends along the south wall to the rooftop of Building 14.

Fuel types used in testing include AVGAS, JP-5, and JP-7.

11.2 PREVIOUS INVESTIGATIONS

Building 162 is located approximately 200 feet southwest of IRP Site 3 where an AVGAS leak was

discovered in 1975. During investigations in 1979 and 1985 at Site 3, three monitoring wells were

installed (OW-2, OW-21, and WA-8) around Site 713for the purpose of detecting contamination

coming from the Site 3 AVGAS leak (Kennedy Engineers 1980; Wahler Associates 1985). Two of

the wells indicated AVGAS contamination.

In 1991, the PRC team performed the initial Rlat this site as part of Phases 2B and 3. Three soil

borings were drilled at Site 7B and a groundwater monitoring well was constructed in one of the

borings. Seven soil borings were drilled at Site 11 and groundwater monitoring wells were installed

in four of the borings. In addition to sampling groundwater in the newly constructed monitoring

well, groundwater was collected from the existing monitoring well WA-8. Existing monitoring wells

OW-2 and OW-21 were not located at the time of the investigation.

11.3 FINDINGS FROM PREVIOUS INVESTIGATIONS

Monitoring well locations discussed in this section are shown on Figure 3-2. Soil borings conducted

during previous investigations can be referenced in the Phases 2B and 3 DSR.

Solvent- and petroleumhydrocarbon-relatedVOCs were detected at both sites. TRPH was detected in

the surface soil sampleat all of the borings at both sites, except one (1311-02). TRPHconcentrations

in these borings may be related to USTs nearboring Bll-04 or past activities along a formerrail spur

near boring B11-05.

Common industrial solvents were found in three of the groundwatersamples, includingTCE,

1,1-DCA, benzene, total 1,2-DCE, and vinyl chloride.
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11.4 CTO 280 FOLLOW-ON INVESTIGATION

Field activities performed under CTO 280 at Sites 7B and 11 included CPT, HydroPunch sampling,

shallow soil boring and monitoring well installation, deep monitoring well installation, quarterly

groundwater sampling, NPS sampling, and a geophysical survey. Table 11-1 presents a summary of

the field program. Sampling locations are shown on Figures 3-I, 3-2, and 3-3. Tables 3-2 through

3-9 summarize the field program and analyses performed on soil and groundwater samples.

Cone Penetrometer Testing

A total of four CPT points (CPT-S07B-01, CPT-S07B-02, CPT-SI 1-01, and CPT-SI 1-02) were

driven at Site 7B, at locations shown on Figure 3-I. The objectives of the CPT program were to

evaluate the lithology and hydrogeologic characteristics below a depth of 15 feet and to identify the

depth of the second water-bearing zone.

HydroPunch Samplin_

FourHydroPunchsamples(DHP-S07B-01,DHP-S07B-02,DHP-S11-01,andDHP-S11-02)were

collectedfromthe secondwater-bearingzoneasshownonFigure3-2. A listingof chemicalanalyses

performedon thesesamplesis shownonTable3-3.

Soil Samplin2

A total of 36 soil samples were collected at Sites 7B and 11 from nine soil borings (B7B-04 and B7B-

05 and Bll-08 through Bll-14) and two monitoring wells (MI1-05 and Mll-06). Soil sampling

locations are shown on Figure 3-1 and monitoring well locations are shown on Figure 3-2. A listing

of analyses performedon these samples is shown on Table 3-5. Results of geotechniczl analyses

performedon these samplesare includedas AttachmentK.
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Shallow Monitorine Wells

A total of two shallow monitoring wells (Mll-05 and Mll-06) were installed in the first

water-bearing zone at Site 11 as shown on Figure 3-2. Shallow monitoring well construction details

are shown on Table 3-7.

Deep Monitorin2 Wells

One deep monitoring well (D11-01) was installed in the second water-bearing zone at Site 11, at

locations shown on Figure 3-2. The location of the deep monitoring well at Site I 1 was selected

based on HydroPunch sampling results.

Groundwater SamDline

Groundwater monitoring well and HydroPunch locations are shown on Figure 3-2. A total of four

quarterly groundwater sampling events are scheduled for monitoring wells at Sites 7B and 11. The

fourth quarter of groundwater sampling for CTO 280 sites is scheduled for completion in August

1995.

Groundwatersampleswere collected from seven monitoringwells in the first water-bearingzone and

fourHydroPunchlocations from the secondwater-bearingzone. Listings of HydroPunchanalyses

and first quartergroundwatersamplinganalyses are shown on Tables 3-3 and 3-6, respectively.

Geophysical Survey

Geophysical survey techniques were used to determine the presence and location of USTs suspected to

be located near the northeast corner of Building 162 (Site 7B) and along the south wall of Building 14

(Site 11) near monitoring well Mll-04. The geophysical survey confirmed the location of one tank

on the northeast side of Building 162 and four tanks along the south wall of Building 14, which have

since been removed. The geophysical survey report is included as Attachment I.
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Non-Point Source Samplitm

A total of three NPS sediment samples(NPS-S7B-01, NPS-S7B-02,and NPS-S11-01)were collected

from Sites 7B and 11 as shown on Figure3-3. A listingof chemicalanalysesperformedon these

samples is shown on Table 3-9.

11.5 CTO 280 FOLLOW-ON INVESTIGATION ANALYTICAL RESULTS

Tables 11-2 through 11-6 present a summary of results of chemical analyses performed on soil, first

quarter groundwater, and NPS samples collected at Sites 7B and 11. Quality control information

related to these samples are shown on Table 11-7. A brief discussion of the results of chemical

analyses are presented below. A complete listing of analytical results is presented as Attachment B

(limited distribution).

"Soil

• Results of organic chemical analyses performed on soil samples are shown on Table
11-2; locations are shown on Figure 3-1.

• TPH-E as motor oil was detected in 13 of 33 soil samples from the northeast comer
of Building 162 and the south-central and west sides of Building 14. TPH-P as
unleaded gasoline was detected in one soil sample.

• Pesticide was detected in a soil sample in B07B-O4, northeast of Building 162.

• Two metals exceeded 10 times the STLC in three soil samples. Soils exceeding 10
times the STLC are shown on Table 11-3.

Groundwater - Fi_ Water-Beari_ Zone

• Results for organic chemical analyses performed on groundwater samples are shown
on Table 11-4; locations are shown on Figure 3-2.

• Solvent-related VOCs were detected in four wells which are located on the north side
of Building 14 and the west side of Building 162. Petroleum hydrocarbon-related

VOCs were detected in well MII-OI located on the north side of Building 14.
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• Figures 8-1 and 9-1 illustrate the distribution of TPH-E as motor oil and TCE,

respectively, detected in samples of groundwater from the first water-bearing zone.

• Elevated levels of TPH-E as motor oil was detected in four wells, primarily from the
southwest and northeast portions of Site 7B/11. TPH-E as diesel and TPH-P were
detected on the northwest side of Building 14 in M11-01.

• Three metals exceeded the 95/95 STI in four wells located throughout Site 11. Metals
exceeding the 95/95 STI are shown on Table 11-5.

• TDS values ranged from 684 mg/L to 7,700 mg/L.

Groundwater - Second Water-Bearing Zone

• Results for organic chemical analyses performed on groundwater samples are shown
on Table 11-4; locations are shown on Figure 3-2.

• Solvent-relatedVOCs were detected in HydroPunchsample DHP-S11-02 located at
the southeast comer of Building 14.

• TPH-E as motoroil was detected in all four HydroPunch samples.

• TDS values ranged from 2,070 mg/L to 44,500 mg/L.

Non-Point Sour_ Samples

• Results of organic chemical analyses performed on NPS samples are shown on Table
11-6; locations are shown on Figure 3-3.

• SVOCs of the PAIl class were detected in two NPS samples. An elevated level of
bis(2-ethylhexyl)phthalate was detected in NPS-S11-01.

• Elevated levels of TPH-E as motor oil were detected in all four NPS samples.

11.6 SUMMARY OF SITE CHARACTERIZATION

Basedon the reviewof the data, it is concludedthat:

• The compounds detected in the soil are similar in natureto those detected during
previous investigations.
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• Solvent-related VOCs and TPH-E were detected in HydroPunch samples obtained
from the second water-bearing zone during this investigation. Groundwater samples
were not collected from the second water-bearing zone during previous investigations.

• Additional investigationwill be evaluated at Sites 7B and 11 if a health or
enwironmentalrisk is defined during the risk assessment due to the extent of VOCs in
groundwater in the second water-bearing zone.
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12.0 SITE 7C - BUILDING 547, SERVICE STATION

The following subsections briefly discuss the site history, previous investigations, findings from

previous investigations and the current CTO 280 follow-on investigation, and a summary of data

completeness. A detailed description of Site 7C, the hydrogeologic setting, and past and current

activities are presented in the Phases 1 and 2A DSR (PRC and Montgomery Watson 1993b), and the

Phase 2A follow-on FSP (PRC and Montgomery Watson 1994a).

12.1 SITE DESCRIPTION

Site 7C is a former on-base annex service station not currently in operation, and is located near the

eastern perimeter of the base, at locations shown on Figure 2-2. A service station operated on site

between 1971 and 1980; a car wash facility also existed on the site. Site 7C is currently vacant.

Three12,000-gallonundergroundfiberglassfuel tanksexiston site. Theundergroundfuel tanksare

locatedin thenorthwestcornerof the property.In1980, oneof the 12,000-gallonundergroundfuel

tankswasrupturedandhassincebeendrainedandrepaired.In 1987,duringa tanktestingsurvey

conductedby EnvironmentalResourcesManagement,feedlinesto the sametankwerereported

leaking;theywereremovedand replaced.Followinga failedprecisiontightnesstestduringa 1988

tanktestingsurvey, fuelfromthetankwasremoved.

In additionto the three12,000-gaUonfueltanks,one 10,000-gallonstainlesssteelundergroundwaste

oil tankand one 5,000-gaUonundergroundstainlesssteel wasteoil tankarereportedlylocatedon site.

NASAlamedaplotplans forthe site donot showthe locationsof the wasteoil tanks. All five

undergroundtanksare presumedto havebeeninstalledin 1971.

12.2 PREVIOUS INVF_AWIGATIONS

The initialRI fieldactivitiesconductedbyCanonieat Site7C includeda soil gas survey, borehole

drillingand monitoringwellconstruction,and groundwatersampling. Tensoil boringsweredrilled

and groundwatermonitoringwellswereconstructedin fiveof the borings. The soil gas surveywas

performedin an attemptto delineatethe extentof hydrocarbonsdetectedin soil vapors.
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12.3 FINDINGS FROM PREVIOUS INVESTIGATIONS

Monitoring well locationsdiscussed in this sectionare shown on Figure 3-2. Soil boringsconducted

duringprevious investigationscan be referencedin thePhases 1 and 2A DSR. Analytical results

from shallow soil boringslocated on the northand south sides of the formerservice station indicate

the presenceof gasoline constituents to depths of 12 feet bgs.

TPH was detected in soil throughout the site at depths ranging from 1 to 6 feet bgs.

SVOCs of the PAIl class were detected in shallow borings north and south of the service station to

depths of 5 feet bgs; phthalates were detected in shallow borings north and south of the service station

to depths of 15 feet bgs.

Fuelconstituents,TPH,and PAHshavebeendetectedin shallowgroundwaterwells southand
southeastof theservicestation.

12.4 CTO 280 FOLLOW-ON INVESTIGATION

Field activitiesperformedunderCTO 280 at Site 7C includedCPT, HydroPunchsampling, shallow

soil boring and monitoring well installation,deep monitoringwell installation,quarterlygroundwater

sampling, NPS sampling, anda geophysical survey. Table 12-1 presentsa summaryof the field

program. Samplinglocationsare shownon Figures 3-1, 3-2, and3-3. Tables 3-2 through3-9

summarizethe field programand analysesperformed on soil and groundwatersamples.

Cone Penetrometer Testhm

A total of four CPT points (CPT-S07C-O1throughCPT-S07C-04) were driven at Site 7C, at locations

shown on Figure 3-1. The objectives of the CPT samplingwere to evaluate the lithology and

hydrogeologic characteristicsbelow a depth of 15 feet.
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HydroPunch SamDlin2

A total of four HydroPunch samples were collected as shown on Figure 3-2. HydroPunch samples

DHP-S07C-01 through DHP-S07C-04 were collected from the second water-bearing zone at Site 7C.

A listing of the chemical analyses performed on these samples is shown on Table 3-3.

Soil Samplin2

A total of 29 soil samples (27 chemical and 2 geotechnical) were collected at Site 7C from five soil

borings (B7C-11 through B7C-15) and four monitoring wells (M07C-06 through M07C-09) as shown

on Figure 3-1. Soil boring locations are shown on Figure 3-1 and monitoring well locations are

shown on Figure 3-2. A listing of the chemical and geotechnical analyses performed on these

samples is shown on Table 3-5.

Shallow Monitorin2 Wells

A total of four shallow monitoring wells (M07C-06 through M07C-09) were installed at Site 7C, at

locations shown on Figure 3-2. Shallow monitoring well construction details are shown on Table 3-7.

Deep Monitoring Well

One deep monitoring well (D7C-01) was installed at Site 7C, at locations shown on Figure 3-2. The

location of the deep monitoring well at Site 7C was based on HydroPunch sampling results.

Groundwater Samnlin_

Groundwater monitoring well and HydroPtmch locations are shown on Figure 3-2. A total of four

quarterly groundwater sampling events are scheduled for monitoring wells at Site 7C. The fourth

quarter of groundwater sampling for CTO 280 sites is scheduled for completion in August 1995.
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Groundwater samples were collected from nine shallow monitoring wells, one deep monitoring well,

and four deep HydroPunch. Listings of HydroPunch analyses and first quarter groundwater sampling

analyses are shown on Tables 3-3 and 3-6, respectively.

Non-Point Source Sampling

One NPS sediment sample (NPS-S07C-01) was collected at Site 7C, at locations shown on Figure 3-

3. A listing of chemical analyses performed on this sample is shown on Table 3-9.

Geophysical Survey

Geophysical survey techniques were used to determine the presence and location of two waste oil

tanks suspected to be located near the western portion of the site, directly southwest of Building 547.

The two waste oil tanks were not located. The geophysical survey report is included as Appendix I.

12.5 CTO 280 FOLLOW-ON INVESTIGATION ANALYTICAL RESULTS

Tables 12-2 through 12-6 presem a summary of results of chemical analyses performed on soil, first

quarter groundwater, and NPS samples collected at Site 7C. Quality control information related to

these samples are shown on Table 12-7. A brief discussion of the results of chemical analyses are

presented below. A complete listing of analytical results is presented as Attachment B (limited

distribution).

Soi__!

• Analytical results for organic chemical analyses performed on soil samples are shown
on Table 12-2; locations are shown on Figure 3-1.

• TPH-E as motor oil was detected in 14 of 28 soil samples from throughout the central
and southern portions of the site. TPH-P was detected in 10 soil samples from
throughout the site. The highest concentrations were, in general, detected in the
western portion of the site from boring B7C-14 and southeast of Site 7C from M07C-
07.
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• Elevated levels of petroleum hydrocarbon-related VOCs were detected in B7C-12 and
B7C-14. Less elevated levels were detected in four other soil samples in the

northwest portion of the site. Acetone was also detected in one sample. Acetone is a
common laboratory contaminant.

• SVOCs of the PAIl class were detected in five soil samples.

• Lead exceeded 10 times the STLC in four soil samples. Metals in soil exceeding I0
times the STLC are shown on Table 12-3.

Groundwater - Shallow Zone

• Analytical results for organic chemical analyses performed on groundwater samples
are shown on Table 12-4; locations are shown on Figure 3-2.

• Petroleum hydrocarbon-related VOCs were detected in three wells in the northwest
and west portions of the site; the highest levels were detected in MW547-3

• SVOCs of the PAIl class were detected in wells MW547-3 and MW547-4, located in
the southwest portion of Site 7C.

• Figures 8-1 and 8-2 illustrate the distribution of TPH-E as motor oil and TPH-P as
unleaded gasoline, respectively, detected in samples from the first water-bearing zone
in the southeast portion of NAS Alameda.

• Elevated levels of TPH-P were detected in the southwest portion of the site, in
monitoring well MW547-3. TPH-E as motor oil was detected in M07C-07, located in
the southeast portion of the site. TPH-E as diesel was detected in MW547-1,
MW547-3, and MW547-4.

• Four metals (including beryllium, nickel, zinc, and mercury) exceeded the 95/95 ST1
in nine wells located throughout Site 7C. Groundwater samples exceeding 95/95 STI
are shown on Table 12-5.

• TDS values ranged from 480 mg/L to 1,570 mg/L.

Groundwater - Deen Zone

• Analyticalresults for organic chemicalanalysesperformed on groundwatersamples
are shown on Table 12-4; locations are shown on Figure 3-2.

• VOCs were detected in two deep HydroPunchsamples (DHP-S07C-O1and
DHP-SG7C-03).
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• The SVOC pentachlorophenol was detected in one HydroPunch sample
(DHP-S07C-02).

• Elevated levels of TPH-E as motor oil were detected in deep HydroPunch sample
DHP-S07C-03. TPH-E as motor oil was detected in the other three HydroPunch
samples, and TPH-P was detected in DHP-S07C-01 and 02.

• TDS values ranged from 520 mg/L to 1,600 mg/L.

Non-Point Source Samples

• Results of organic chemical analyses performed on NPS samples are shown on Table
12-6; locations are shown on Figure 3-3.

• TPH-E as motor oil was detected in sample NPS-S07C-01.

12.6 SUMMARY OF SITE CHARACTERIZATION

• The compoundsdetected in soils and groundwatersamples in the first water-bearing
zone are similar in nature to those found during previous investigations.

• Elevated levels of TPH-E as motor oil were detected in a deep HydroPunchsample
_' duringthis investigation. Groundwatersamples were not obtainedfrom the second

water-bearing zone during previous investigations.

• Additional investigationwill be evaluated at Site 7C if a health or environmentalrisk
is defined duringthe risk assessmentdue to the extentof TPH-E as motoroil in
groundwater.
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13.0 SITE 9 - BUILDING 410, PAINT STRIPPING

_,

The following subsectionsbrieflydiscuss the site history, previousinvestigations, findings from

previous investigations,thecurrentCTO280 follow-on investigation,anda summary of data

completeness. A detaileddescriptionof Site9, the hydrogeologicsetting, and past and current

activities are presentedin the Phases 1 and 2A DSR (PRCand MontgomeryWatson 1993b), and the

Phase 2A follow-on FSP (PRCandMontgomeryWatson 1994a).

13.1 SITE DESCRIPTION

Site 9 is approximately 1 acre in size and consists of Building410 and a paved area east of the

building, as shown in Figure 2-2. Building 410 formerly housed aircraft paint stripping operations

for NAS Alameda. Wastewater from the paint stripping operation contained oil, paint, paint skins,

detergent, and paint stripper. The wastewater was discharged to an industrial waste treatment facility.

The construction date of the industrial waste treatment facility is not known. Prior to the construction

of the facility, wastewater from Building 410 was discharged directly to the industrial sewer without

pretreatment.

13.2 PREVIOUS INVESTIGATIONS

As part of the Naval Air Rework Facility (NARF) Industrial Waste Survey conducted in 1981,

composite samples were taken from Building 410 wastewater for chemical analysis.

A site investigationwas performed in 1990 by Canonie. The focus of the field investigation was to

determine if chemicalsfrom surfacespills or leaks in the subsurfacesewer system have impactedsoils

andgroundwaterat the site. Nine soil borings were drilled at the site; monitoringwells were

installed in four of the nine borings, one on each side of Building410. Soil and groundwatersamples

were collected from Site 9 during this investigation.
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13.3 FINDINGS FROM PREVIOUS INVESTIGATIONS

Monitoring well locations discussed in this section are shown on Figure 3-2. Soil borings conducted

during previous investigations can be referenced in the Phases 1 and 2A DSR.

The initial assessment study (E&E 1983) from the 1981 NARF survey found high concentrations of

chromium, phenol, surfactants, and total solids, and high biological oxygen demand (BOD) and

chemical oxygen demand (COD) in the wastewater. The composite analyses performed on the

wastewater discharges from Building 410 detected cadmium, zinc, variable pH, suspended solids, oil

and grease, methylene chloride, chloroform, and TCA.

Analytical results from soil samples collected by Canonie in 1990 indicate the presence of toluene

from 3 to 15.5 feet bgs on all sides of Building 410. SVOCs (phthalates and PAl-I) were detected in

soil from the surface to 15.5 feet bgs. The greatest concentrations of SVOCs were found on the east

and north side of Building 410.

Seventeenmetals are present in the soil samples collected by Canonic at concentrations exceeding the

95/95 STI of background concentrations at NAS Alameda (PRC and Montgomery Watson 1993a).

However, all metals analyzed were within the range of concentrations typically found in soils (Dragun

1988), with the exception of magnesium.

No VOCs or SVOCswere detected in the groundwater at Site 9. Twelve metals were detected in the

groundwater at concentrations exceeding the 95/95 STI for background concentrations. However,

arsenic, iron, manganese, and potassium do not exceed the extreme upper limit of concentrations that

are typically found in groundwater (Dragun 1988). Vanadium was detected above extreme upper

limits typically found in groundwater. The concentration of zinc in the groundwater samples

exceeded the background limit but not the typical concentration limit found in groundwater (Dragun

1988).
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13.4 CTO 280 FOLLOW-ON INVESTIGATION

Field activities performed under CTO 280 at Site 9 included CPT, HydroPunch sampling, soil

sampling, shallow monitoring well installation, shallow piezometer installation, deep monitoring well

installation, quarterly groundwater sampling, NPS sampling, and a floor drain video inspection.

Table 13-1 presents a summary of the field program. Figures 3-1 through 3-3 show sampling

locations. Tables 3-2 through 3-9 summarize the field program and analyses performed on soil and

groundwater samples.

Cone Penetrometer Testine

Twelve CPT points (CPT-S09-01 through CPT-S09-12) were driven at Site 9 as shown on Figure 3-1.

The objectives of the CPT sampling were to evaluate the lithology and hydrogeologic characteristics

below a dcpth of 15 feet, and to assess the thickness of the second water-bearingzone.

HvdroPunchSamDiin2

TwemyHydroPunchsampleswerecollectedas shownon Figure3-2. EightshallowHydroPunch
samples(CPT-$09-05throughCPT-S09-12)werecollectedalong the drainline. TheHydroPunch

sampleswereobtainedfromthoseportionsof thedrain linewhichthat wereinaccessibleby the

cameraduringthe video survey. TwelvedeepHydroPunchsamples(DHP-S09-01throughDHP-S09-

12)werecollectedfrom the secondwater-bearingzone. A listingof the chemicalanalysesperformed

on thesesamplesis shownon Table3-3.

SoftSam_

A total of 24 soil sampleswerecollectedfrom6 of the 12CPTlocations(cP'r-s09-O5through

CFT-S09-10)andfrom two monitoringwells(M09-05andM09-06)at Site9, at locationsshownon

Figure3-1. TheCPT locationsareshownon Figure3-1 andthemonitoringwell locationsare shown

on Figure3-2. A listingof the chemicalanalysesperformedon thesesamplesis shownon Table3-5.
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ShallowMonitoringWells

_,

Twoshallowmonitoringwells(M09-05andM09-06)wereinstalledinthefirstwater-bearingzoneat

Site9, at locationsshownon Figure3-2. Shallowmonitoringwellconstructiondetailsareshownon
Table3-7.

Shallow Piezometers

Piezometerlocationsareshownon Figure3-2. Six shallowpiezometerswereinstalledadjacentto

CPTpoints(CPT-S09--05throughCPT-S09-10)to monitorgroundwaterelevationdata forevaluating

groundwaterflowdirectionin the firstwater-bearingzone.

Deep Monitoring Well

One deepmonitoringwell (DO9-01)was installedinthe secondwater-bearingzoneat Site9, at

locationsshownon Figure3-2. Thelocationof the deepmonitoringwellat Site9 wasbasedon

HydroPunchsamplingresults. Deepmonitoringwellconstructiondetailsareshownon Table3-8.

GroundwaterSamulin2

Groundwatermonitoringwell andHydroPunchlocationsareshownon Figure3-2. A total of four

quarterlygroundwatersamplingeventsarescheduledformonitoringwellsat Site 9. The fourth

quarterof groundwatersamplingforCTO280 sites is scheduledfor completionin August1995.

Groundwatersampleswerecollectedfromfive monitoringwellsandeightHydroPunchin the first

water-bearingzone,and fromone monitoringwell andtwelveHydroPunchin the secondwater-

bearingzone. Listingsof HydroPunehanalysesandfirst quartergroundwatersamplinganalysesare

shownon Tables3-3 and3-6, respectively.
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Non-Point Source SamDlin2

A total of three NPS sedimentsamples(NPS-S09-01throughNPS-S09-03) were collected at Site 9, at

locationsshown on Figure3-3. A listing of chemicalanalysesperformedon these samplesis shown

on Table 3-9.

Floor Drain Video Inspection

Due to the age of the drain line in Building410, a video inspectionwas conductedto identifycracks

and/or corrosionof the lines thatmay have served as source areasfor chemical migrationto the

groundwater. Resultsof the inspectionwere used to guide the HydroPunchsampling locations.

The video survey did not indicate cracking or leaks along the portions of the drain line that were

accessible by the camera. Some portions of the drain line were inaccessible due to obstructions in the

line.

13.5 CTO 280 FOLLOW-ON INVESTIGATION ANALYTICAL RESULTS

Tables 13-2 through 13-5 present a summary of results of chemical analyses performed on soil and

first quarter groundwater samples collected at Site 9. Quality control information related to these

samples are shown on Table 13-6. A brief discussion of the results of chemical analyses are

presented below. A complete listing of analytical results is presented as Attachment B (limited

distribution).

Soil

• Results of organicchemical analyses performed on soil samples are shown on Table
13-2; locations are shown on Figure 3-1.

• The VOC 1,2-DCE was detected at 0.5 feet bgs in CPT-S09-10. Petroleum
hydrocarbon-relatedVOCs were detected in soil samplescollected along the drain
line; the highest concentrationswere detected in the southeastern portion of the drain
line.
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Groundwater - First Water-Bearin2 Zone

• Resultsof organicchemicalanalysesperformedongroundwatersamplesareshownon
Table13-3;locationsareshownon Figure3-2.

• Solvent-relatedVOCsweredetectedin groundwatersamplescollectedfrom
monitoringwellsaroundtheperimeterof Site9 (MW410-2and MW410-4). TPH-E
as dieselwasdetectednorthof Building410 (MW410-1),andTPH-Eas motoroil
was detectedeast,west,andsouthof Building410. TPH-Pwasdetectedeastof the
site in MW410-2.

• Figures 8-1 and 8-2 illustrates the distribution of TPH-E as motor oil and TPH-P as
unleadedgasoline,respectively,in samplescollectfromthe first water-bearingzonein
the southeasternportionof NASAlameda.

• Analysisof shallowHydroPunchsamplesobtainedadjacentto theundergrounddrain
linein Building410 indicateseveraltypesof VOCs. A totalof 12VOCswere
detectedin thesegroundwatersamples,includingsolvent-relatedandpetroleum
hydrocarbon-relatedVOCs. The highestconcentrationsof solvent-andpetroleum
hydrocarbon-relatedVOCsweredetectedin SHP-S06-06(northernportionof Site9)
andSHP-S06-10(southernportionof Site9). Bothtypesof VOCsweredetectedin
SHP-S09-11andSHP-S09-12.

• Naphthalenewasdetectedin groundwatersamplescollectedadjacentto the
undergrounddrainline. PAll classSVOCsweredetectedin SHP-$09-11,as well as
4-methylphenolin SHP-S09-OI.

• Carbon disulfide was detected in groundwatercollected from several shallow
monitoring wells and HydroPunch locations.

• Sevenmetalsexceededthe95195STIinsix of theHydroPunchsamplescollected
from the firstwater-bearingzone. Metalsexceedingthe 95/95 STIare shownon
Table8-5.

• TDSlevelsranged from200mg/Lto 6,930 mg/L.

Groundwater - Second Water-Bearing Zone

• Resultsof organicchemicalanalysesperformedongroundwatersamplesare shownon
Table13-3;locationsare shownon Figure3-2.
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• Mostly solvent-related VOCs were detected in the second water-bearing zone. In
addition, carbon disulfide and 4-methyl-2-pentanone were detected east of the northern
portion of the underground drain lines.

• TDS levels ranged from 1,080 mg/L to 28,000 mg/L.

Non-Point Source Samples

• Results of organic chemical analyses performedon NPS samples are shown on Table
14-5; locations are shown on Figure 3-3.

• Elevated levels of SVOCs and TPH-P and TPH-E were detected in each of the NPS
samples. Between 5 and 10 SVOCs (PAll class) were detected.

• VOCs were detected in NPS-S10B-01and NPS-S10B-02.

13.6 SUMMARY OF SITE CHARACTERIZATION

Based on the review of the data, it is concluded that:

• The compounds detected in the soil and groundwater samplesduring this investigation
varied from those found during previous investigations. This is likely due to the
collection of the most recent samples from adjacent to the industrial drain lines.
Areas of concern appear to be in close proximity to the drain lines.

• The extent of potential chemicals of interest in the soil andgroundwaterappearto
have been adequately characterized for the purposeof conducting an RI/FS. If a
health or environmental risk is defined during the risk assessment, the need for
additional investigation will be evaluated.
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14.0 SITE 10B - BUILDING 530, MISSILE REWORK OPERATIONS

The following subsections briefly discuss the site history, previous investigations, findings from

previous investigations and the current CTO 280 follow-on investigation, and a summary of data

completeness. A detailed description of Site 10B, the hydrogeologic setting, and past and current

activities are presented in the Phases 1 and 2A DSR (PRC and Montgomery Watson 1993b), and the

Phase 2A follow-on FSP (PRC and Montgomery Watson 1994a).

14.1 SITE DESCRIPTION

Site lOB, consistingof Building530, is located to the west and south of the South Gate of NAS

Alameda,and on the south side of IRPSite 13, at locationsshown on Figure 2-2. Since its

constructionin 1972, Building530 hasbeen used for missile rework operations. Currentoperations

includeelectricalmaintenance,cleaning,grinding,welding, painting,paint stripping, and parts

fabrication. Wastes generatedby theseprocesses aredisposed of in 55-gallon drums andshippedto

an off-site facility.

14.2 PREVIOUS INVESTIGATIONS

Canonie performed a site investigation in 1990. The investigation was intended to evaluate the

presence of VOCs, SVOCs, metals, or TPH in the soil and groundwater in the vicinity of Building

530. Three soil borings were drilled, sampled, and converted to groundwater monitoring wells for

the investigation (MW530-1, MW530-2 and MW530-3). Two of the borings were placed at the

juncture of the sanitary sewer and storm sewer lines because these junctions "would be more likely to

leak, and because wastes might be more prone to pool at elbow and T-joints where soil has been

excavated to deeper depths" (Canonie 1990).

14.3 FINDINGS FROM PREVIOUS INVFA'TIGATIONS

Monitoring well locations discussed in this section are shownon Figure 3-2, Soil borings conducted

during previous investigations can be referenced in the Phases 1 and 2A DSR.
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HydroPunch Samplin2

A total of seven HydroPunch samples were collected as shown on Figure 3-2. Two shallow

HydroPunch samples (SHP-S 10B-05 and SHP-S 10B-06) and five deep HydroPunch samples (DHP-

S10B-01 through DHP-SIOB-05) were collected from Site 10B. A listing of the chemical analyses

performed on these samples is shown on Table 3-3.

Soil Sampling

Fifteen soil samples were collected from three soil borings (BIOB-04, B10B-05, and BIOB-06) and

one monitoring well (MIOB-01) at Site 10B. Soil boring locations are shown on Figure 3-I and the

monitoring well location is shown on Figure 3-2. A listing of the chemical analyses performed on

these samples is shown on Table 3-5.

Shallow Monitorinf Wells

One shallow monitoring well (M10B-O1) was installed at Site 10B, at locations shown on Figure 3-2.

Shallow monitoring well construction details are shown on Table 3-7.

Shallow Piezometers

Piezometerlocationsare shownon Figure3-2. Twoshallowpiezometerswereinstalledadjacentto

CPT-S10B-05andCPT-S10B-06to monitorgroundwaterelevationdata.

Deep Monitoring Wells

Two deep monitoringwells (DIOB-01 and DIOB-02) were installed at Site 10B, at locations shown on

Figure 3-2. The location of the monitoring wells at Site 10B were selected based on HydroPunch

sampling results. Deep monitoring well construction details are shown on Table 3-8.
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GroundwaterSamplin_

GroundwatermonitoringwellandHydroPunchlocationsareshownon Figure3-2. A totalof four

quarterly groundwater sampling eventsare scheduled for monitoring wells at Site 10B. Thefourth

quarterof groundwatersamplingforCTO280 sites is scheduledforcompletionin August1995.

Groundwater samples were collected from four shallow monitoring wells and two shallow

HydroPunch locations and from five deep HydroPunch and two deep monitoring wells. Listings of

HydroPunch analyses and first quarter groundwater sampling analyses are shown on Tables 3-3 and

3-6, respectively.

Non-Point Source Saml_inz

A total of two NPS sedimentsamples(NPS-SIOB-0Iand NPS-S10B-02)werecollectedat Site 10B, at

locationsshownon Figure3-3. A listingof chemicalanalysesperformedon thesesamplesis shown

on Table3-9.

14,5 CTO 280 FOLLOW-ONINVESTIGATIONANALYTICALRF_,SULTS

Tables14-2through14-5presenta summaryof resultsof chemicalanalysesperformedonsoil and

firstquartergroundwatersamplescollectedat Site 10B. Qualitycontrolinformationrelatedto these

samplesareshownon Table14-6. A briefdiscussionof the resultsof chemicalanalysesare

presentedbelow. A completelistingof analyticalresultsis presentedas AttachmentB (limited

distribution).

Soil

• Resultsof organicchemicalanalysesperformedonsoil samplesareshownonTable
14-2; locationsareshownon Figure3-1.

• SVOCwasdetectedat the southwestcomerof Building530 (131013-06).TPH-Eas
motoroil wasdetectedin soil samplesobtainedfromthe northend of Building530
(B10B-07),andthe northwestcornerof the building(M10B-01).
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Groundwater - Shallow Zone

• Results of organicchemical analyses performedon groundwatersamples are shown on
Table 14-3; locations are shown on Figure 3-2.

• Petroleum hydrocarbon-relatedVOCs were detected in groundwatersamples collected
northwest of Building 530, from monitoring well MW530-1 and in SHP-SIOB-06.
2-Butanonewas detected west of the building, in SHP-SIOB-05. The chemical
2-butanone is a common laboratorycontaminant.

• SVOCs were detected in MW530-1.

• Figures 8-1 and 8-2 illustratethe distributionof TPH-E as motoroil and TPH-Pas
unleaded gasoline, respectively, detected in samples from the first water-bearing zone
in the southeast portion of NAS Alameda.

• TPH-E as motor oil was detected in all of the shallow wells and both of the shallow
HydroPunchlocations. TPH-P was detected in MW530-1 and in HydroPunchsample
SHP-SlOB-05.

• Four metals exceeded the 95/95 STI in two of the wells. Metals exceeding the 95/95
STI are listed in Table 144.

Groundwater - Deep Zone

• Results of organicchemical analysesperformedon groundwatersamplesare shown on
Table 14-3; locations are shownon Figure 3-2.

• TPH-E as diesel was detected northwestof Building530 in DHP-S10B-01. TPH-E as
motor oil was detectedin deep HydroPunchsamplesDHP-S1OB-02,-03, and-04.
TPH-Pwas detected in DHP-S10B-01.

Non-Point Source Samples

• Resultsof organicchemicalanalysesperformedonNPS samplesare shownon Table
14--5;locationsare shownon Figure3-3.

• SVOCs,TPH-E,and TPH-Pweredetectedin both of the NPSsamples. Between5
and 10SVOCs(PAHclass)weredetected.

• VOCswerealso detectedin both NPSsamples.
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14.6 SUMMARY OF SITE CHARACTERIZATION

Based on the review of the data, it is concluded that:

• The compoundsdetected in soil andgroundwatersamples collected from the first
water-bearingzone are similar in natureto those found duringprevious investigations.
TPH-E andTPH-Pwere detected in the secondwater-bearingzone to a depthof 40
feet bgs duringthis investigation. The second water-bearingzone was not sampled
duringpreviousinvestigations.

• Additionalinvestigationwill be evaluated at Site 10B if a health or environmentalrisk
is definedduringthe risk assessmentdue to the extentof VOC or TPH-E
concentrationsdetected in deep groundwatersamples.
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15.0 SITE 13 - FORMER OIL REFINERY

The following subsections briefly discuss the site history, previous investigations, findings from

previous investigations and the current CTO 280 follow-on investigation, and a summary of data

completeness. A detailed description of Site 10B, the hydrogeologic setting, and past and current

activities are presented in the Phases I and 2A DSR (PRC and Montgomery Watson 1992b), and the

Phase 2A follow-on FSP (PRC and Montgomery Watson 1994a).

15.1 SITE DESCRIPTION

Site 13is approximately30 acresin size and is locatedin the southeastcomerof NASAlameda,at

locationsshownon Figure2-2. Site 13was formerlyoccupiedby the PacificCoastOil Works

refinery,whichoperatedbetween1879and 1903. Refinerywastesand asphalticresidueswere

dumpedat the siteduringrefineryoperations.Therefineryconsistedof pump and lubricatinghouses,

stills, twolaboratoriesand agitators,andapproximately19abovegroundironoil storagetanks, six

undergroundironstoragetanksand a storageareacontainingdrumsof oil.

Thearea onceoccupiedbythe refinerywas latersurfacedbythe Navy. Sometimein the 1940s,a

surfaceruptureoccurredas a resultof vaporpressurebuildupfromundergroundhydrocarbonsand

refinerywastes. TheNavyexcavatedan area approximately30 feetby30 feet (depthnot recorded),

and a concreteslab wasplacedin the bottomof the excavation,whichwas thenbacldilledand

resurfaced.

SeveralNavalfacilitiesnowexiston thesite of the formeroil refinery. A formeron-baseannex

servicestation,Building547 (Site7C), is locatedin the northeastcomerof the formeroil refinery

area. In the northwestcomeris a hazardouswastestorageyard (Site 19)that is currentlyin

operation. A missilereworkfacility is housedin Building530(Site 10B)that is locatedin the

southernportionof the formeroil refineryarea.

In February 1991, a JP-5 release occurred on the east side of Building 397, which is located in the

northwestern comer of Site 13. Following a period of heavy rains, several storm drain manholes

overflowed, resulting in a pool of water that was covered with free-product hydrocarbon. Twelve
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manholes in the area of Building 397 were found to contain floating free-product hydrocarbon.

Groundwater in the areamay have been impacted by the JP-5 flowing into the storm sewer and

subsequently leaking from damaged storm sewer lines.

15.2 PREVIOUS INVESTIGATIONS

In 1989, the Navy contractedHarding Lawson Associates (HLA) to conduct a geotechnical

investigation in preparation for construction of two proposed buildings known as the Intermediate

Maintenance Facility (IMF). The buildings were to be located south and southeast of Building 397,

within the former oil refinery site. As part of this investigation, HLA drilled 18 soil borings and

installed one groundwater monitoring well in one of the soil borings.

As a result of the HLA investigationfindings, the Navy was directed by the DTSC to initiate soil

removal in the center of Site 13, in the vicinity of soil boring B-7 (not shown on map but located

approximately 50 feet southeast of HP-S13-02. The PRC team was contracted by the Navy in 1991

to perform a Phase I assessment of the extent of lead contamination and low pH soils around soil

boring B-7. Eight soil borings were drilled and one monitoring well was installed.

Due to discrepancies between field pH screening results and laboratory results for two of the samples

collected in the Phase I assessment, the DTSC requested additional pH sampling. A Phase II field

investigation was conducted by the PRC team to study the soil pH. Samples were collected from

surface soils immediately adjacent to each of the eight Phase I soil borings. In addition, subsurface

soil samples were collected immediately adjacent to soil borings B-IMF-04, B-IMF-06, and B-7. Two

subsurface soil samples were collected from each site.

The Phase II investigation confirmed the low pH nearsoil boring B-7 but did not fully characterize

the extent of the low pH levels. At the request of the DTSC, an additional soil and groundwater

investigation (Phase III) was performed at the proposed IMF site. The focus of the investigation was

to further evaluate the pH and the extent of lead in the immediate vicinity of soil boring B-7. For the

Phase III investigation, the PRC team drilled three soil borings (B-IMF-09 through B-IMF-11) and

installed one additional groundwater monitoring well (M-IMF-02).
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In 1990, Canonie conducted an investigation at Site 13. The focus of the investigation at Site 13

_' during the Canonie investigation was to determine if residual chemicals from the oil refinery

operation were leaching into the groundwater. The investigation conducted by Canonie at Site 13

included drilling 27 soil borings, installing monitoring wells in five of the borings, and soil and

groundwater sampling.

15.3 FINDINGS FROM PREVIOUS INVESTIGATIONS

Monitoring well locations discussed in this sectionare shown on Figure 3-2. Soil borings conducted

during previous investigations can be referenced in the Phases 1 and 2A DSR.

Free hydrocarbonproduct was encounteredin one boring and hydrocarbon stains or odors were noted

in 9 of the 18 soil borings during the investigation conducted by HLA. Eleven soil samples contained

detectable concentrations of TPH, and oil and grease.

Hydrocarbonstains and odorswerenotedin all boringsdrilledduringthe investigationconductedby

thePRCteamin 1991. In addition,0.7 feetof free hydrocarbonproduct accumulatedin the

monitoringwell installedduringthis investigation.

The PRC team Phase II investigationconfirmed the low pH nearboring B-7 but did not fully

characterizethe extentof the low pH levels, resultingin a Phase [] soil andgroundwater

investigation. Oil-soaked sands anda hydrocarbonodor were frequentlyencounteredduringthe

drilling of the soil borings. Tar- or coal-like materials were present in a number of the soil core

samples. The Phase III investigation concluded that low pH (less than 2) soils were common within a

6-foot radius of boring B-7. Three of the four groundwater samples had low pH and elevated levels

of lead. High lead levels were also identified in soil samples in close proximity to boring B-7. In

general, the low pH and elevated lead concentrations correlated with the presence of a black, tar-like

material and appeared restricted to the immediate area around boring B-7.

Soil samples collected during the investigation conducted by Canonic detected VOCs (mainly BTEX)

from several depths ranging from 2.5 feet to 14 feet bgs. The highest BTEX concentrations detected

were from the saturated zone.
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SVOCs, consisting of phthalates and PAIl, were detected in most of the soil samples typically

collected from depths between 10 and 14 feet bgs during the Canonie investigation. Total recoverable

petroleum hydrocarbons (TRPH) were detected in 46 of 107 soil samples analyzed. All metals

analyzed were within the range of concentrations typically found in soils (Dragun 1988), with the

exception of copper, lead, magnesium, selenium, and zinc.

Groundwatersamples collected from monitoring well MW-1, located at a formeroil storage area for

the former oil refinery (southeast comer of Building 397), had elevated concentrations of BTEX

compounds and SVOCs. TRPH was also detected southwest of the former oil refinery area.

Fourteen metals were present in the groundwaterat concentrationsexceeding the 95/95 STI of

background concentrations at NAS Alameda.

15.4 CTO280 FOLLOW-ONINVESTIGATION

Field activities performed under CTO 280 at Site 13 included CPT, HydroPunchsampling, shallow

soil boring and monitoring well installation, deep monitoring well installation, quarterly groundwater

sampling, NPS sampling,and GeoProbesampling. Table 15-1 presents a summaryof the field

program. Figures 3-1 through3-3 show samplinglocations. Tables3-2 through3-9 summarize the

field program, as well as analysesperformed on soil andgroundwatersamples.

Cone Penetrometer Testin_

A total of four CPT points (CPT-S13-02 through CPT-S13-05) were completed at Site 13 as shown

on Figure 3-1. The objectives of the CPT program were to evaluate the lithology and hydrogeologic

characteristics below a depth of 15 feet.

HydroPunch Samldil_

Four deep HydroPunchsamples (DHP-S13-02 through DHP-S13-05) were collected from Site 13, at

locations shown on Figure 3-2. A listing of the chemical analyses performed on these samples is

shown on Table 3-3.
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Soil Samplin2

A total of 27 soil samples were collected from five soil borings (B13-28 through B13-32) and four

monitoring wells (M13-06, -07, -08, and -09) at Site 13. Soil boring locations are shown on Figure

3-1 and monitoring well locations are shown on Figure 3-2. A listing of the chemical analyses

performed on these samples is shown on Table 3-5.

Shallow Monitoring Wells

Four shallow monitoring wells (M13-06.through M13-09)were installed at Site 13, at locations shown

on Figure 3-2. Shallow monitoring well construction details are shown on Table 3-7.

Deep Monitorin2 Well

One deep monitoring well (D13-01) was installed at Site 13, at locations shown on Figure 3-2. The

location of the monitoring well at Site 13 was selected based on HydroPuneh sampling results. Deep

monitoring well construction details are shown on Table 3-8.

Groundwater Samplin2

Groundwater monitoringwell locations are shown on Figure 3-2. A total of four quarterly

groundwater sampling events are scheduled for monitoring wells at Site 13. The fourth quarter of

groundwater sampling for CTO 280 sites is scheduled for completion in August 1995.

Groundwatersampleswerecollectedfromten shallowmonitoringwellsandfromonedeep

monitoringwell. A listingof firstquarterchemicalanalysesperformedon thesesamplesis shownon
Tables3-6.
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Non-Point Source Samplima

One NPS sedimentsample, NPS-SI3-01, was collected at Site 13 as shown on Figure 3-3. A listing

of chemicalanalysesperformedon this sample is shownon Table3-9. To date, analyticalresults

fromthis sample havenot yet been receivedfrom the laboratory.

GeoProbe Investigation

A GeoProbe investigation was conducted at Site 13 to further assess the extent of petroleum

hydrocarbons in groundwater. The data were used to assist in locating shallow soil borings and

monitoring wells. A summary of the GeoProbe investigation is presented in Attachment J.

15.5 CTO 280 FOLLOW-ON INVESTIGATION ANALYTICAL RESULTS

Tables 15-2 through15-5 presenta summaryof results of chemicalanalysesperformedon soil and

first quartergroundwatersamples collected at Site 13. Qualitycontrol informationrelated to these

samples are shown on Table 15-6. A brief discussion of the resultsof chemical analysesare

presentedbelow. A complete listing of analytical results is presentedas AttachmentB (limited
distribution).

Soil

• Analyticalresultsfororganicchemicalanalysesperformedon soil samplesareshown
on Table 15-2;locationsare shownon Figure3-1.

• Acetonewas detectedin 3 of the 27 soil samplescollectedat Site 13;acetoneis a
commonlaboratorycontaminant.

• Petroleumhydrocarbon-relatedVOCsand TPH-Pweredetectedin the majorityof the
soil samples collected from borings B13-28 through B13-32, TPH-Eas motoroil was
detectedin all of the soil samples collectedfrom thesoil borings.

• Fourmetalsexceeded10timesthe STLCvaluein six soil samplescollectedfrom the
southwesternportionof the site. Metalsexceeding10times the STLCvalueare
shownon Table15-3.
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Groundwater - Shallow Zone

• Analytical results for organic chemical analyses performed on groundwater samples
are shown on Table 15-4; locations are shown on Figure 3-2.

• Benzene was detected in one monitoring well in the central portion of the site.

• SVOCs were detected in one groundwater sample collected in the central portion of
the site (M13-07).

• Elevated levels of TPH-E as diesel were detected in monitoring wells in the northeast
and central portions of the site. TPH-E as motor oil was detected in 3 of the I0
monitoring wells located east and in the central portion of the site. TPH-P was
detected in one groundwater sample in the central portion of the site (MW-1)

• Figures 8-1 and 8-2 illustrate the distribution of TPH-E as motor oil and TPH-P as
unleaded gasoline, respectively, in the southeastern portion of NAS Alameda

• Four metals exceeded the 95/95 STI in 3 of the 10 groundwater samples. Metals
exceeding the 95/95 STI are shown on Table 15-5.

• TDS levels were 224 mg/L and 8,610 mg/L in MWOR-4 and MWOR-05,
respectively.

_, Groundwater - Deep Zone

• Analytical results for organic chemical analyses performed on groundwater samples
are shown on Table 15-4; locations are shown on Figure 3-2.

• Solvent-related VOCs were detected in the deep monitoring well D13-O1.

• TPH-E as motor oil was detected in all of the HydroPtmch samples, excluding DHP-
S13-05.

• TDS levels ranged from 250 mg/L to 1,810 mg/L.

Non-Point Source Samules

• NPS-S13-O1is shownin Figure3-3.

• Data fromthis samplehavenot yetbeenreceivedfrom the laboratory.
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15.6 SUMMARYOF SITE CHARACTERIZATION

Based on the review of the data, it is concludedthat:

• The compounds detected in soil and shallow groundwater samples are similar in
nature to those found during previous investigations. TPH-E as motor oil extends to
30 feet bgs.

• Additional investigation will be evaluated at Site 13 if a human or environmental risk
is defined during the risk assessment due to the extent of TPH-E concentrations in
groundwater.
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16.0 SITE 15 - BUILDING 310 AND 389, TRANSFORMER STORAGE AREA

The following subsections briefly discuss the site history, previous investigations, findings from

previous investigations and the current CTO 280 follow-on investigation, and a summary of data

completeness. A detailed description of Site 15, the hydrogeologic setting, and past and current

activities are presented in the Phases 2B and 3 DSR (PRC and JMM 1992b), and the Phases 2B and 3

Follow-On FSP (PRC and Montgomery Watson 1994b).

16.1 SITE DESCRIPTIONS

Site 15 is shown on Figure2-2. Site 15 consists of Building301 and formerBuilding389, and is

located northof Runway7-25 betweenthe OaklandInnerHarbor andPerimeterRoad. During the

early 1900s, a railroadspurwas constructedover and throughthis site for loading andoff-loading

freight from ships. The Navy constructedQuonsethuts at the site in the 1950s.

Building 301 was used for storage of electricalequipment,oil-filled transformers,and old, unused

machinery. During a site visit in March1988, it was reportedthatseveral 55-gallon drumsof

hydraulicfluids were stored in Building 301 and the surfacesoils aroundBuilding301 were
discolored. Transformershadbeen stored in Building 389.

Prior to 1974, transformerswere storedon baregroundin the vicinityof thesebuildings. An

estimated200 to 400 gallons of oil containingPCBs from transformersmay have been storedat any

one time. Personnel recalledoccasionalleaksof oil containingPCBs. The oil was drainedfrom the

transformerson a regular basis andused to spray groundsaround the nearbybuildingsfor weed

control.

Currently, Building 301 and site access is restricted by a chain-linkfence. A removal actionbegan in

June 1995 at Site 15 to excavateand treat soil with high concentrationsof PCBs andlead.
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16.2 PREVIOUS INVESTIGATIONS

Sampling of surface soils was performed by Wahler Associates during the verification step of the

NACIP program (Wahler Associates 1985). Twelve surface soil samples were collected from north

of the Building 389 concrete foundation and analyzed for PCBs.

The initial RI was conducted by the PRC team in 1991. The investigation entailed surface

geophysics, the collection of 61 surface soil samples, soil borings, soil sampling, installation and

sampling of monitoring wells, in situ permeability testing, and groundwater level measuring. A total

of three soil borings were drilled near Building 301 and on the east and north sides of the site. All of

the soil borings were converted to groundwater monitoring wells.

16.3 FINDINGS FROM PREVIOUS INVESTIGATIONS

Monitoring well locations discussed in this section are shown on Figure 3-2. Soil borings drilled

duringprevious investigationscan be referencedin the Phases2B and 3 DSR. PCBs were detectedat

a maximumof 3 mg/kg during WahlerAssociates investigationof Site 15 surfacesoils (Canonie

_w' 1990; Wahler Associates 1985).

Pesticidesand PCBs were detected in surfacesoil samplescollected duringthe initial RI. The

occurrenceof pesticidesdetected in surfacesoils has no readilydiscernablepatternanddoes not

appearto be relatedto a point source. The PCB Aroclor-1260was detected in almost all surfacesoil

sampleswith concentrationsranging from 140 _tg/kgto 19,000 _tg/kg.

SVOCs were present in surface soil samples collected during the initial RI. The SVOCs detected in

the soil samples are PAHs and phthalates. PAils were detected in 33 of the 61 soil samples, and

SVOCs were detected at 2 feet bgs in a soil sample collected from M15-O1.

VOCs, SVOCs, pesticides/PCBs, and TRPH were not detected in any of the groundwater samples

collected from the wells at Site 15 during the initial RI.
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16.4 CTO 280 FOLLOW-ON INVESTIGATION

Field activities performed under CTO 280 at Site 15 included CPT, HydroPunch sampling, surface

soil sampling, and quarterly groundwater sampling. Table 16-1 presents a summary of the field

program. Figures 3-1 through 3-3 show sampling locations. Tables 3-2 through 3-9 summarize the

field program and analyses performed on soil and groundwater samples.

Cone Penetrometer Testim_

Two CPT points (CPT-S15-01 and CPT-S15-03)were driven on the southwesternand northern sides

of Site 15, at locations shown on Figure 3-1; these locations are adjacentto a shallow monitoring

well. The objectives of the CPT sampling program were to evaluate the lithology and hydrogeologic

characteristics below a depth of 15 feet and to assess the thickness of the second water-bearingzone.

HydroPunch Samplin2

Two HydroPunch samples (DHP-S15-01 and DHP-S15-03) were collected from the second

water-bearing zone at Site 15 as shown on Figure 3-2. A listing of the chemical analyses performed

on these samples is shown on Table 3-3.

Surface Soft Sampling_

Eight surfacesoil samples (SS15-56 throughSS15-63) were collectedfrom Site 15 as shown on

Figure 3-1. A listing of the chemical analysesperformedon these samples is shown on Table 3-4.

Groundwater Samuling_

GroundwatermonitoringwellandHydroPunchlocationsare shownon Figure3-2. Fourquarterly

groundwatersamplingeventsare scheduledforthe monitoringwells at Site 15. The fourthquarterof

groundwatersamplingfor CTO280 sites is scheduledforcompletionin August1995.
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Groundwatersamples were collected from two monitoringwells in the first water-bearing zone and

_' from two HydroPunchin the second water-bearing zone. Listings of HydroPunch analyses and first

quarter groundwater sampling analyses are shown on Tables 3-3 and 3-6, respectively.

16.5 CTO 280 FOLLOW-ON INVESTIGATION ANALYTICAL RESULTS

Tables 16-2 through 16.5 present a summary of results of chemical analyses performed on soil and

first quarter groundwater samples collected at Site 15. Quality control information relatedto these

samples is shown on Table 16-6. A brief discussion of the results of chemical analyses are presented

below. A complete listing of analytical results is presented as Attachment B (limited distribution).

Soil

• Results of organicchemical analyses performedon soil samplesare shown on Table
16-2; locationsare shown on Figure 3-1.

• PAH class of SVOCswere detected in seven of the eight surfacesoil samples
collected.

• Pesticides were detectedin S15-57, -59, -61 and .63.

• Lead exceeded 10 times the STLCvalue in eight surface soil samples, andcopper in
one. Metals exceeding 10 times the STLCvalues are shown on Table 16-3.

Groundwater - First Water-Bearing Zone

• Results of organic chemical analyses performed on groundwatersamples are shown on
Table 16-4; locations are shown on Figure 3-2.

• TPH-E was detected in both monitoring wells sampled in the first water-bearing zone.

• Two metals exceeded the 95/95 STI in wells M15-01 and M15-03.

• TDS values ranged from 1,130 mg/L to 2,440 mg/L.
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Groundwater - Second Water-Bearin2 Zone

• Results of organic chemical analyses performed on groundwater samples are shown on
Table 16-4; locations are shown in Table 3-2.

• No organic compounds were detected in the second water-bearing zone.

• TDS values ranged from 35,300 mg/L to 48,600 mg/L.

16.6 SUMMARY OF SITE CHARACTERIZATION

Based on review of the data, it is concluded that:

• The compounds detected in soil samples are similar in nature and extent to those
found during previous investigations, though TPH-E detected in the first water-bearing
zone during the CTO 280 investigation was not detected during previous
investigations.

• The extem of potential chemicals of interest in the soil and groundwater appears to
have been adequately characterized for the purpose of conducting an RI/FS. If a
human health or environmental risk is defined during the risk assessment, the need for
additional investigation will be evaluated.
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17.0 SITE 16 - CANS C-2 AREA

The following subsections briefly discuss the site history, previous investigations, findings from

previous investigations, the current CTO 280 follow-on investigation and a summary of data

completeness. A detailed description of Site 16, the hydrogeologic setting, and past and current

activities are presented in the Phases 1 and 2A DSR (PRC and Montgomery Watson 1993b), and the

Phase 2A follow-on FSP (PRC and Montgomery Watson 1994a).

17.1 SITE DESCRIPTION

Site 16 consists of the CANS C-2 area located at the southeast corner of NAS Alameda between

Avenues M and N and east of Eleventh Street as shown on Figure 2-2. The area occupies 6.5 acres;

3 acres are a storage yard and 3.5 acres contain CANS, large shipping containers that have been

convertedintostoragecontainers.The storageyardformerlywasusedto storepaints, solvents,acids

andbasesandtransformerscontainingPCBoils. Reportedly,somestoragecontainersanddrums

corrodedandleaked,andwereleft open in the storageyardovera periodof years(Canonie1990).

PCBoil wasused forweedcontrolin the storageyarduntil 1963.

Currently,the storageyard is used to storevariousobsoleteequipmentand miscellaneousequipment

suchas paint strippingbaths, electricalequipment,andaircraftparts. Theyardis primarilyunpaved

with temporaryrunwayplatesmadeof perforatedsteelcoveringmuchof the surface.

17.2 PREVIOUS INVESTIGATIONS

WahlerAssociates collected surfacesoil andgroundwatersamplesin 1985 in response to the

recommendationsof the initial assessmentstudy (WahlerAssociates 1985). Ten surfacesoil samples,

one groundwatersample, andone soil samplefrom the monitoringwell were collected.

The initial RI conducted by Canonie at Site 15 included collection of 55 surface soil samples, the

drilling and sampling of nine soil borings, and installation and sampling of three monitoring wells.

17-1



17.3 FINDINGS FROM PREVIOUS INVESTIGATIONS

Monitoring well locations discussed in this section are shown on Figure 3-2. Soil borings drilled

during previous investigations can be referenced in the Phases 1 and 2A DSR.

VOCs, including carbon disulfide, I, I-DCA, 1,2-DCE, and 1,2- and 1,4-dichlorobenzene, were

detected in subsurface samples over a range of depths (from O- to 15-feet bgs) from all nine borings.

Toluene was detected on the west side of the site in most soil borings at depths ranging from 2.5 to

15 feet bgs.

SVOCs (primarilyPAIl compounds)were detected at a majorityof the surface soil sample locations

and in two soil borings, MC2-2 and BC2-4, located in the northwesternportion of Site 16.

Pesticides and PCBs were detected in soil at the west side of the site at depths from the surface to 1.5

feet bgs; one location on the west side contained pesticides at 9.5 feet bgs.

Most of the 55 surface soil samples exceeded the 95/95 STI for soils. Eight samplesfrom the 45

subsurfaceboring samples analyzedfor metals were above the 95/95 STIfor soil.

TCE was detected at low concentrationsin groundwatersamples collected fromMWC2-1 and

MWC2-2 in the northernpart of the site. There were 15 occurrencesof seven metals (aluminum,

chromium, cobalt, copper, lead, manganese, and nickel) that were above the 95/95 STI.

17.4 CTO 280 FOLLOW-ON INVESTIGATION

Field activities performed under CTO 280 at Site 16 included CPT, HydroPtmch sampling, surface

soil sampling, non-point sampling, shallow soil boring and monitoring well installation, quarterly

groundwater sampling, NPS sampling, and GeoProbe sampling. Table 17-1 presents a summary of

the field program. Figures 3-1 through 3-3 show sampling locations. Tables 3-2 through 3-9

summarize the field program analyses performed on soil and groundwater samples.
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Cone Penetrometer Testhm

Four CPT points (CPT-SI6-OI through CPT-SI6-04) were driven at Site 16, at locations shown on

Figure 3-I. The objectives of the CPT sampling were to evaluate the lithology and hydrogeologic

characteristics below a depth of 15 feet.
i

HvdroPunch Sampling

Four deep HydroPunch samples (DHP-16-O1,02, 03, and04) were collected from Site 16, at

locationsshown on Figure3-2. A listingof thechemical analysesperformedon these samples is

shown on Table 3-3.

SurfaceSoil Samu_ae

Sixteen surface soil samples (S16-56 through S16-71) were collected, at locations shown on Figure

3-3. A listing of the chemical analyses performed on these samples is shown on Table 3-4.

_, SonSamp_ae

Twelvesoil sampleswerecollectedfromthreesoil borings(BI6-10,B16-11,andB16-12)at Site 16,

at locationsshownon Figure3-1. A listingof the chemicalanalysesperformedon thesesamplesis
shownon Table3-5.

Shallow Monitoring Wells

Oneshallowmonitoringwell (M16-04)was installedat Site 16, at locationsshownon Figure3-2.

Shallowmonitoringwellconstructiondetailsareshownon Table3-7.
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GroundwaterSampline

GroundwatermonitoringwellandHydroPunchlocationsareshownon Figure3-2. Fourquarterly

groundwatersamplingeventsarescheduledfor monitoringwellsat Site 16. The fourthquarterof

groundwatersamplingforCTO280 sites is scheduledfor completionin August1995.

Groundwatersamples were collected from four shallow monitoring wells and four deep HydroPunch.

Listings of HydroPunchanalysesand first quartergroundwatersampling analysesare shown on

Tables3-3 and 3-6, respectively.

Non-Point Source Sampling

A total of two NPS samples (NPS-S16-01 andNPS-S16-02)were collected from Site 16, at locations

shown on Figure 3-3. A listing of chemicalanalysesperformedon these samplesis shown on Table

3-9.

GeoProbe Sampling

ThreeshallowgroundwatersampleswerecollectedusingGeoProbealong the easternsiteborderto

obtainadditionalchemicaldata fromthe first water-bearingzoneandto optimizethe placementof

monitoringwell M16-04. GeoProbelocationsareshownon Figure3-3, andTable 17-4presentsa

summaryof resultsof chemicalanalysesperformedon groundwatersamples. AttachmentJ presents

detailsregardingthis investigation.

17.5 CTO 280 FOLLOW-ON INVESTIGATION ANALYTICAL RESULTS

Tables17-2through17.6 presenta summaryof resultsof chemicalanalysesperformedon soil and

firstquartergroundwatersamplescollectedat Site 16. Qualitycontrolinformationrelatedto these

samplesare shownon Table17-7. A briefdiscussionof the resultsof chemicalanalysesare

presentedbelow. A completelistingof analyticalresultsis presentedas AttachmentB (limited

distribution).
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Soil

• Analyticalresultsfororganicchemicalanalysesperformedon soil samplesareshown
on Table 1%2;locationsareshownon Figure3-2.

• Pesticidesweredetectedin fourof thesurfacesoil samples($16-63,S16-64,$16-68,
andS16-70). Thehighestconcentrationswerein $16-68, locatedon the southeast
corner of the site.

• Leadexceeded10 timesthe STLCinthreesurfacesoil samples($16-58,$16-68and
S16-70). Metals exceeding 10timestheSTLCarelistedin Table17-3.

Groundwater - Shallow Zone

• Analyticalresultsfororganicchemicalanalysesperformedon groundwatersamples
areshownon Table17-4;locationsare shownon Figure3-2.

• SVOCsweredetectedin MWC2-2,locatedon the westernborderof the site.

• Solvem-relatedVOCs, 1,2-DCEandTCE,weredetectedin M16-04on the eastern
edgeof Site 16.

• Twometalsexceededthe95/95 STIin two of the wells. Metalsexceeding the 95/95
STIare listedin Table17-5.

• TDSvaluesrangedfrom149mg/Lto 382 mg/L.

Groundwater - Deep Zone

• Analyticalresults for organic chemicalanalyses performed on groundwatersamples
are shown on Table 17-4; locationsare shown on Figure 3-2.

• No organiccompoundswere detected in the secondwater-bearingzone

• TDS values ranged from 1,960 mg/L to 20,700 mg/L.

Non-Point Source Samples

• Analytical results for organic chemicalanalysesperformed on NPS samples are shown
on Table 17-6; locations are shown on Figure 3-3.
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• VOCs and SVOCs were detected in both NPS samples.

• Pesticides were detected in NPS-S16-02.

17.6 SUMMARY OF SITE CHARACTERIZATION

Based on the review of the data, it is concludedthat:

• The compounds detected in soil and shallow groundwaterare similar in nature and
extent to those found during previous investigations.

• The extent of potential chemicals of interestin the soil and groundwaterappears to
have been adequately characterized for the purpose of conducting an RI/FS. If a
human health or environmental risk is defined during the risk assessment, the need for
additional investigation will be evaluated.
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18.0 SITE 19 - YARD D13, HAZARDOUS WASTE STORAGE

_,

The following subsectionsbriefly discussthe site history, previousinvestigations, findingsfrom

previous investigationsand the currentCTO280 follow-on investigation,anda summary of data

completeness. A detaileddescriptionof Site 19, the hydrogeologicsetting, andpast and current

activities are presentedin the Phases 1 and 2A DSR (PRCand MontgomeryWatson 1993b)and the

Phase 2A follow-on FSP (PRCand MontgomeryWatson 1994a).

18.1 SITE DESCRIPTION

Site 19 (Yard D-13) is located east of Ninth Streetand north of K Street in an area southwest of

Building 360, in the northwest comer of Site 13, at locations shown on Figure 2-2. The site is

enclosed by fences and encompasses approximately 1.5 acres. Building 616 is located in the

northwest comer of the yard. Yard D-13 has been used to store empty 55-gallon drums and drums

containing hazardous wastes generated on the base. Drums containing wastes are segregatedby

chemical type andstored in separatebermedareas. The surfaceof the yard was repaved in March

1988.

In February1991, a JP-5 release occurredon the east side of Building397, locatedsouthwest of Site

19. JP-5 was discovered in the stormsewer and industrialwaste sewer systems that serve Building

397. An undergroundfuel supply line to Building397 is locatedunderNinth Street and K Street.

Yard D-13 is currentlyin use as a permittedstorageareaunderthe ResourceConservationand

RecoveryAct (RCRA)forcontainerizedhazardouswastesgeneratedby activitieson NASAlameda.

18.2 PREVIOUS INVESTIGATIONS

An initial RI was performed in 1990 by Canonie. The focus of the field investigation was to

determine if contamination from surface spills or leaks had impacted the soils and groundwaterat the

site. Sixteen soil borings were drilled at this site and 174 subsurface soil samples were collected from

depths of 0.5 to 15 feet bgs. Monitoring wells were in installed in 4 of the 16 borings, 2 on the west

side of the yard, 1 on the north side, and 1 on the south side of the yard.
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18.3 FINDINGS FROM PREVIOUS INVESTIGATIONS

Monitoring well locationsdiscussed in this section are shown on Figure3-2. Soil borings drilled

duringpreviousinvestigations can be referencedin the Phases1 and2A DSR.

Toluene was detected in all but 2 of the 80 samples that were collected from the 16 soil borings and

analyzed for VOCs. Xylenes (total) were detected in six samples from four borings in the northern

half of the site.

2-Butanone (a common laboratory' contaminant) was detected in five samples from five borings in the

southern part of the site. Low levels of carbon disulfide, 1, l, 1-TCA, laCE, and ethylbenzene were

detected in two samples, and 1,1-DCA, TCE, and 1,3-dichlorobenzene (1,3-DCE) were detected in

one sample.

One or more of 18 SVOCs were detected in 50 samples from 13 of the 16 borings. SVOCs were

detected in soils to depths of 15 feet.

_, A total of 25 samples were above the 95/95 STI for backgroundmetal concentrationsin soils at NAS

Alameda (PRCandJMM 1992a). However, for the same groupof samples, only l0 occurrencesin

nine samples were above the expected rangefor native soils for manganese,copper, andlead (PRC

and JMM 1992a). Total cyanidewas detected in 5 of 69 soil samplesthat were analyzed.

Petroleum hydrocarbons were detected in the shallow groundwater well west of Building 616.

Concentrations of l, 1-DCA and 1,2-DCE were detected in all four shallow groundwater wells located

in the northern, western, and southern portion of the site.

One pesticide was detected in the groundwatersamplefrom MWD13-1.

Twenty different metals in the four groundwater samples were detected above the 95/95 STI for

background metal concentrations in groundwater at NAS Alameda (PRC and JMM 1992a).
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18.4 CTO 280 FOLLOW-ON INVESTIGATION

Field activities performed under CTO 280 at Site 19 includedCPT, HydroPunchsampling, shallow

soil boring and monitoring well installation, deep monitoring well installation, quarterly groundwater

sampling, and NPS sampling. Table 18-1 presents a summary of the field program. Figures 3-1

through 3-3 show sampling locations. Tables 3-2 through 3-9 summarize the field program, as well

as analyses performed on soil and groundwatersamples.

Cone Penetrometer Testim_

Five CPT points (CFT-S19-01 through CPT-S19-05)were driven at Site 19, at locations shown on

Figure 3-1. The objectives of the CPT program were to evaluate the lithology and hydrogeologic

characteristics below a depth of 15 feet and to assess the thickness of the second water-bearing zone.

HydroPunch SmmDiimz

Eight HydroPunch samples were obtained as shown on Figure 3-2. Four shallow HydroPunch

samples (SHP-S 19-05 and HP-S 19-O1 through HP-S 19-03) were collected from the first water-bearing

zone at Site 19. Four deep HydroPunch samples (DHP-S19-O1 through DHP-S19-04) were collected

from the second water-bearing zone. A listing of the chemical analyses performed on these samples

is shown on Table 3-3.

SoftSampl_e

Twelve soil sampleswere collected at Site 19 from threeborings (B19-17, B19-18, andB19-19) and

one monitoring well (M19-05). Soil boring locationsare shown on Figure 3-1 and the monitoring

well location is shown on Figure3-2. A listing of the chemicalanalyses performed on these samples

is shown on Table 3-5.
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Shallow Monitorin2 Wells

One shallow monitoring well (M19-05) was installed east of the site in the first water-bearing zone at

Site 19, at locations shown on Figure 3-2. Shallow monitoring well construction details are shown on

Table 3-7.

Deep Monitorin2 Wells

One deep monitoring well (D19-O1) was installed at Site 19, at locations shown on Figure 3-2. The

location of the deep monitoring well at Site 19 was selected based on HydroPunch sampling results.

Deep monitoring well construction details are shown on Table 3-8.

Groundwater Sampline

Groundwatermonitoringwell locationsareshownonFigure3-2. Fourquarterlygroundwater

samplingeventsarescheduledformonitoringwellsat Site 19. Thefourthquarterof groundwater

samplingfor CTO280 sites is scheduledfor completionin August1995.

Groundwatersampleswerecollectedfromfiveshallowmonitoringwells andthreeshallow

HydroPunchlocations,andfromone deepmonitoringwellandfive deepHydroPunchlocations.

Listingsof HydroPunchanalysesandfirstquartergroundwatersamplinganalysesare shownon

Tables3-3 and3-6, respectively.

Non-Point Source SamplinE

A totalof two NPS sedimentsamples(NPS-S19-01andN'PS-S19-02)werecollectedfrom Site 19, at

locationsshownon Figure3-3. A listingof chemicalanalysesperformedon thesesamplesis shown

on Table3-9.
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18.5 CTO 280 FOLLOW-ON INVESTIGATION ANALYTICAL RESULTS

Tables 18-2 through 18-5 present a summary of results of chemical analyses performed on soil and

groundwater samples collected at Site 19. Quality control information related to these samples are

shown on Table 18-6. A brief discussion of the results of chemical analyses are presented below. A

complete listing of analytical results is presented as Attachment B (limited distribution).

Soil

• Analytical results for organic chemical analyses performed on soil samples are shown
on Table 18-2; locations are shown on Figure 3-1.

• Elevated levels of TPH-E were detected in the surface soil sample collected from west
of Site 19 Lower levels of TPH-E as motor oil were detected in two samples, and
TPH-P was detected in one sample collected from the surface west of Site 19.

Groundwater - Shallow Zone

• Analytical results for organicchemical analyses performed on grotw_water samples
are shown on Table 18-4; locations are shown on Figure 3-2.

• Solvent-related VOCs were detected in monitoringwells located north,west, and
south of the site

• Petroleumhydrocarbon-relatedVOCs were detected in groundwatersamplescollected
south and east of the site, in monitoring wells MWD13-4 andM19-05.

• TPH-E as motoroil was detected in all monitoringwells surroundingthe site TPH-E
as motoroil was detected in all four shallow HydroPtmchsamples collected.

• TPH-P was detected in two shallow HydroPunchsampleslocated in the centerof the
site.

• Four metalsexceeded the 95/95 STI in three of the five groundwatersamples
collected. Metalsexceedingthe95/95 STIare shown on Table 18-3.

• TDS levels ranged from 335 mg/L to 3,300 mg/L.
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Groundwater - Deed Zone

• Analyticalresultsfor organicchemicalanalysesperformedon groundwatersamples
are shownon Table 18-3; locationsare shown on Figure 3-2

• Solvent-relatedVOCs were detected west and southof the site

• TPH-Eas motoroil was detected in deep HydroPunchsamplescollected northwest,
southwest,and southof the site

• TDS levels in the deep HydroPunchsamplesrangedfrom 630 mg/L to 14,000 mg/L

Non-Point Source Samples

• Analyticalresults for organicchemical analysesperformedon NPS samples are shown
on Table 18-5; locations are shownon Figure 3-3.

• TPH-E as motor oil was detected in sample NPS-S19-01, which was collected
southwest of the site.

• Three solvent-relatedVOCs and two SVOCs (1,2-dichlorobenzene and bis(2-
ethylhexyl)phthalate) were detected in sample NPS-S19-02, which was collected
northeast of Site 19.

18.6 SUMMARY OF SITE CHARACTERIZATION

Based on the review of the data, it is concluded that:

• The compoundsdetected in soil andshallow groundwaterare similar in natureto
those found duringprevious investigations.

• The extent of potentialchemicalsof interest in the soil andgroundwaterappearsto
have been adequatelycharacterizedfor the purposeof conductingan RI/FS. If a
human health or environmental risk is defined during the risk assessment, the need for
additional investigation will be evaluated.
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19.0 SITES 4, 5, AND 10A (NON-CTO 280 SITES)

Follow-on field work was originally conducted at Sites 4, 5 and 1GAduring the winter and spring of

1994, as part of CTO 260, and is summarized in the CTO 260 Data Transmittal Memorandum (PRC

and Montgomery Watson 1995). The purpose of the current field work and sampling at these sites

was to address data gaps which were noted after review of analytical and hydrogeologic results from

the winter and spring 1994 field investigation, taking advantage of the fact that field investigation

activities were currently underway as part of CTO 280.

Additionalwork conductedatSite4 includedthreeshallowsoilboringsandoneCPT. Additional

work conductedatSite5 includedtheinstallationoftwo shallowmonitoringwells,theinstallationof

threepiezometers,fourCPTs,fourdeepHydroPunch,two shallowHydroPunch,and fiveshallow

GeoProbes.Additionalwork conductedatSite10A includedtheinstallationoftwo piezometers,one

CPT, and two shallowHydroPunch.

A descriptionof the fieldworkconducted at the three sites duringthe current investigation, and

analyticalresults, are included in this documentas AttachmentA. AttachmentA also contains

concentrationcontourmaps showing VOCs thatwere detectedin groundwaterduringtheJuly 1994

samplingevent for Site 5, and duringthe September1994 samplingevent for Site 4.
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TABLE 1-1

SOLUBILITY THRESHOLDLIMIT CONCENTRATIONS(STLC)
(rag/L)

Metals Concentrations

Antimony 15

Arsenic 5

Barium 100

Beryllium 0.75

Cadmium I

Chromium 560

Chromium-Vl 5

Cobalt 80

Copper 25

Lead 5

Mercury 0.2

Molybdenum 350

Nickel 20
Selenium I

Silver 5

Thallium 7

Vanadium 24

Zinc 250

Note: Values obtained from the CaliforniaCode of RegulationsTitle 26.



TABLE1-2

CTO 260 NAS ALAMEDA
STATISTICAL ANALYSIS OF METALS RESULTS FOR GROUNDWATER SAMPLES

Statistical 95 Percent/95 Percent STP
Average Standard Tolerance Lower Limit Upper Limit

Metals Concentration Deviation Factor (pg/L)b (t_g/L)
Aluminum 29.9 19.2 6.37 0 152

Antimony 23.5 9.6 6.37 0 84.5
Arsenic 4.7 5.0 6.37 0 36.3
Barium 245 292 6.37 0 2,100

Beryllium 1.3 0 6.37 1.3 1.3
Cadmium 2.0 0 6.37 2.0 2.0
Calcium 83,500 39,600 6.37 0 336,000
Chromium 3.2 0 6.37 3.2 3.2
Cobalt 8.6 0 6.37 8.6 8.6

Copper 3.8 3.8 6.37 0 27.7
Iron 1,110 1,270 6.37 0 9,200
Lead 1.0 0 6.37 1.0 1.0

Magnesium 111,000 148,000 6.37 0 1,050,000
Manganese 892 682 6.37 0 5,240
Mercury 0.1 0 6.37 0.1 0.1
Nickel 6.6 0 6.37 6.6 6.6
Potassium 40,200 42,200 6.37 0 309,000
Selenium 1.0 0 6.37 1.0 1.0
Silver 2.4 0 6.37 2.4 2.4
Sodium 235,000 336,000 6.37 0 2,380,000
Thallium 0.9 0 6.37 0.9 0.9
Vanadium 10.9 9.4 6.37 0 "]0.7
Zinc 4.0 3.4 6.37 0 25.7

Source: PRC/JMM, 1992c
' Tolerance Interval = Average + (Standard Deviation x Statistical Tolerance Factor) (Taylor 1990)
b Negative concentrations are rounded to zero.
ST! - Statistical Tolerance Interval



TABLE 2-1

VERTICAL GROUNDWATER GRADIENTS
SITES 3, 7A, 7C, 9, 10B, 13 AND 19

CTO 28O
ALAMEDA NAVAL AIR STATION

Elevation First Elevation Second Elevation

Water-Bearing Zone Water-Bearing Zone Difference Gradient
Site Well Cluster (Feet above MLLW)' (Feet above MLLW) (feet) Direction

3 M03-04/D03-01 7.43 7.73 0.30 upward

7A W-1/D7A-01 9.81 9.11 -0.70 downward

M07A-03/D7A-02 9.74 9.41 -0.33 downward

M07A-02/D7A-03 6.08 9.00 2.92 upward

7C MW547-2/D7C-01 12.03 10.71 -1.32 downward

9 MW410-2/D09-01 9.27 7.92 -1.35 downward

10B MW530-3/D 10B-01 9.88 8.20 -1.68 downward

13 MWOR-4/D 13-01 11.78 9.88 -1.90 downward

19 MWD13-2/D19-01 10.44 9.20 -1.24 downward

• MLLW - Mean Low Low Water



TAb._,£ 3-1

SUMMARY OF FIELD SAMPLING PLAN VARIANCES
€TO 280

ALAMEDA NAVAL AIR STATION

Field and Location Variation From Follow-On

Identification Field Sampling Plan' Reason for Field Variance Resolution of Field Variances

CPT

CPT-1-3 CPT not conducted Location cancelled per memo datedJuly I l, 1994b Utilized geotechnical boring log information in lieu of CPT.

CPT-I-9 CPT not conducted Location cancelled per memo dated July 11, 1994.b Utilized geotechnical boring log information in lieu of CPT.

CPT-RA-1 CPT not conducted Location cancelled per memo dated July 11, 1994.b Utilized geotechnical boring log information in lieu of CPT.

CPT-SI3-01 CPT not conducted Location cancelled per memo dated July I1, 1994.b Utilized geotechnical boring log information in lieu of CPT.

CPT-SIS.02 CPT not conducted Location cancelled per memo dated July 11, 1994.b Utilized geotechnical boring log information in lieu of CPT.

CPT-S03.05 Location moved Encountered underground utilities. Moved location approximately 100 feet west.

CPT-S05-I0 CPT not conducted Location inaccessible due to the confines of the building. CPT not conducted.

CPT-SI 1-03 CPT not conducted "Area 37" locations cancelled, c CPT not conducted.

CPT-S! !-04 CPT not conducted "Area37" locations cancelled, c CPT not conducted.

CPT-SI 1-O5 CPT not conducted "Area37" locations cancelled,c CPT not conducted.

CPT-S! I--06 CPT not conducted "Area37" locations cancelled, c CPT not conducted.

CPT-S07A.05 Added to original scope Assess extent of gasoline impact in groundwater. CPT conducted at this location.

CPT-S07A.06 Added to original scope Assess extent of gasoline impact in groundwater. CPT conducted at this location.

CPT-S07A.07 Added to original scope Assess extent of gasoline impact in groundwater. CPT conducted at this location.

CPT-S07A-08 Added to original scope Assess extent of gasoline impact in groundwater. CPT conducted at this location.

CPT-S07A-09 Added to original scope Assess extent of gasoline impact in groundwater. CPT conducted at this location.

CPT-S07A-10 Added to original scope Assess extent of gasoline impact in groundwater. CPT conducted at this location.

CPT-S07A-I 1 Added to original scope Assess extent of gasoline impact in groundwater. CPT conducted at this location.

HydroPunch

SHP-SI3-01 HydroPunch not conducted Geoprobe samples in lieu of HydroPunchsample HydroPunchsample not obtained.

HP-SI3.01 HydroPunchnot conducted Geoprobe samples in lieu of HydmPunch sample HydroPunch sample not obtained.

HP-SI 3-02 HydroPunch not conducted Geoprobo samples in lieu of HydroPunchsample HydroPunch sample not obtained.

DHP-SI3.01 HydroPunch not conducted Location was cancelled per memo dated July 11, 1994 from HydroPunch sample not obtained.
PRC to the Navy and for GeoProbe.b

DHP-SIS-02 HydroPunch not conducted Location cancelled per memo datedJuly 11, 1994. b HydroPunchsample not obtained.

DHP-S05-10 HydroPunch not conducted CPT rig had no access, GeoProbe could not obtain HydroPunchsample not obtained.
depth needed

SHP-S05-08 Did not collect sample with H.P. tool Work space requirements, surface completions, access time. Location completed using GeoProbe.
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SUMMARY OF FIELD SAMPLING PLAN VARIANCES
€TO 28O

ALAMEDA NAVAL AIR STATION

(Continued)

Field and Location Variation From Follow-On

Identification Field Sampling Plan' Reason for Field Variance Resolution of Field Variances

HydroPunch (Cont.)

SHP-S05.09 Did not collect sample with H.P. tool Work space requirements, surface completions, Location completed using GeoProbe.
access time.

SHP-S05-10 Did not collect sample with H.P. tool Work space requirements, surface completions, Location completed using GeoProbe.
access time.

SHP-SI 1.03 HydroPunchnot conducted "Area37" locations cancelled, c HydroPunch sample not obtained.

DHP-SI 1.03 HydroPunchnot conducted "Area37" locations cancelled, c HydroPunch sample not obtained.

SHP-SI 1-04 HydroPunchnot conducted "Area37" locations cancelled, c HydroPunch sample not obtained,

DHP-SI !-04 HydroPuoch not conducted "Area 37" locations cancelled, c HydroPunch sample not obtained.

SHP-SI 1-O5 HydroPunchnot conducted "Area 37" locations cancelled. € HydroPunch sample not obtained.

DHP-SI 1-05 HydroPunch not conducted "Area37" locations cancelled, c HydroPunch sample not obtained.

SHP-S! 1-O6 HydroPunch not conducted "Area37" locations cancelled. € HydroPunch sample not obtained.

DHP-S! 1-06 HydroPunch not conducted "Area37" locations cancelled, c HydroPunchsample not obtained.

DHP-S09.06 HydroPuoch not conducted CPT-S09-06 location encountered refusal. HydroPunch sample not obtained.

DHP-SIOB-06 HydmPunch not conducted CPT-SIOB-06 location encountered refusal. HydroPunch sample not obtained.

DHP-S03-05 Location moved Encountered underground utilities. Moved location approximately 100 feet west.

DHP-S07A.05 Added to original scope Assess extent of gasoline impact in clay layer. HydroPunch groundwater sample collected.

SHP-SO7A.05 Added to original scope Assess extent of gasoline impact in fill layer. HydroPunch groundwatersample collected,

SHP-S07A.06 Added to original scope Assess extent of gasoline impact in fill layer. HydroPunch groundwatersample collected,

DHP-S07A.07 Added to original scope Assess extent of gasoline impact in clay layer. HydroPunch groundwatersample collected,

SHP-S07A-07 Added to original scope Assess extent of gasoline impact in fill layer. HydroPunch groundwatersample collected.

DHP-S07A-08 Added to original scope Assess extent of gasoline impact in clay layer. HydroPunch groundwatersample collected.

DHP-S07A-09 Added to original scope Assess extent of gasoline impact in clay layer. HydroPunch groundwater sample collected.

SHP-S07A.09 Added to original scope Assess extent of gasoline impact in fill layer. HydroPunch groundwater samplecollected.

DHP-S07A-10 Added to original scope Assess extent of gasoline impact in clay layer. HydroPunchgroundwater sample collected.

DHP-SOTA-I1 Added to original scope Assess extent of gasoline impact in clay layer. FlydroPunchgroundwater samplecollected.

SHP-S07A-I 1 Added to original scope Assess extent of gasoline impact in fill layer. HydroPunch groundwatersample collected.

Sites I, 2, and Suffix name changed from "C"to "D" Sample not obtained from "C" zone. Sample obtained from sand lense in Holocene Bay Mud unit
Runway Area and called a "D"zone sample.
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Field and Location Varinflon From Follow-On

Identification Field Sampling Plant Reason for Field Variance Resolution of Field Variances

Piezometer

PEZ-S05-08 Location completed using GeoProbe techniques. Work space requirements, surface completions, Location completed using GeoProbe techniques.
access time.

PEZ-S05-09 Location completed using GeoPmbe techniques. Work space requirements, surface completions, Location completed using GeoProbe techniques.
access time.

PEZ-S05-10 Location completed using GeoProbe techniques. Work space requiremems, surface completions, Location completed using GeoProbe techniques.
access time.

PEZ-SI 1-03 Piezometer not installed "Area37" locations cancelled,c Piezometer not installed.

PEZ-SI !-04 Piezometer not installed "Area37" locations cancelled.€ Piezometer not installed.

PEZ-SI 1-05 Piezometer not installed "Area37" locations cancelled, c Piezometer not installed.

PEZ-SI 1-06 Piezometer not installed "Area 37" locations cancelled,c Piezometer not installed.

CPT Soil Samples

All samples CPT SOUsamples not collected by the CPT Rig 1.5 by 6 inch CPT soil sample tubes do not provide Soil samples collected using a hand-auger and slide
sufficient sample volumes for analyses required, hammer, fitted with a single 2 by 6 inch stainless steel

sleeve.

CPT-S05-09 CI'I"soil samples not collected Soil samples not collected as part of GeoProbe Soil samples not collected.
investigation.

CPT-S05-10 CPT soil samples not collected Soil samples not collected.

Surface Soft Sampling

Runway Samples Surface soil sampling in the Runway Area Surface soil sampling in the RunwayArea cancelled Only 1 sample collected.
cancelled due to potential duplication of effort by the PRC

Team and ERM West; however, SSRR-7was collected.

Site 15 Samples Site 15 surface soil samples SS15-64 through Pending removal action to remove top 2 feet of soil. No samples collected.
SS!5-97 not collected

Shallow Borings and Monitoring Wells

B03-01 through Locations cancelled Work completed by PRC. Collected in GeoProbe.
803-07

M03-07 M03-07 added to original scope Based on GeoProbe information. M03-07 installed as shallow well.
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Field and Location Variation From Follow-On

Identification Field Sampling Plan" Reason for Field Variance Resolution of Field Variances

Shallow Borings and Monitoring Wells (Cont,)

M03-08 M03-O8 added to original scope Based on Geoprobe information. M03-08 installed as shallow well.

MO7A-06 Locations moved Well relocated based on recent HydroPunchdata. Well relocated.

MOTA-07 Locations moved Well relocated based on recent HydroPunchdata. Well relocated.

MO7A-08 MO7A-08added to original scope Added to monitor potential off-base migration of gasoline M07A-08 installed as shallow well.
impact.

MOTA-09 MOTA-09added to original scope Added to monitor potential off-base migration of gasoline M07A-09 installed as shallow well.
impact.

MIOB-OI MIOB-OIadded to original scope To combine with DIOB-02 for vertical gradient. MIOB-01 installed as shallow well.

B13-28 through Locations moved Based on Geoprobe information. Borings relocated based on GeoProbe groundwater results.
B13-31

Auger size 8.25-inch augers used instead of Industry standard for 2-inch well, generates less The sufficient 8.25 augers decreasing project cost and time.
proposed 11.25-inch augers IDW and filterpack volume is decreased.

Sampler size 2-inch ID sampler used instead of In hard soils, the 2-inch sampler can be driven 2-inch sampler used provided sufficient soil volume for
2.5-inch proposed sampler further obtaining more lithologic informationper chemical analysis and greater lithologic sampling

sample driven, information.

Well screening Select wells did not have 1 to 2 feet Water level of several wells was 1.5 feet bgs. Well screened as high as possible, 2 feet bgs, allowing for
of screen above water table, seal.

Filter pack material A #2/12 Monterey sand was used in A #2/12 sand was used to help prevent bridging problems The heavier sand reduced heaving sand problems and helped
place of Monterey #2/16 during filter pack placement and to help to ensure complete packing of the screened zone.

control heaving sands.

Filter pack level Filter pack ranged from 0.5 to 2 feet above the Decreased filter pack above slotted casing was Reduced filter pack helped in proper well screen elevation.
screen, necessary to emplace the screen above the static

water level.

Bentonite seal Bentonite seal ranged between 0.5 to Decreased bentonite seal was required to emplace the screen Reduced bentonite seal helped in proper well screen
2 feet above filter pack above the static water level, elevation.

Deep Drilling

M-O23-C Added to original scope Well requested by RWQCB and DTSC. Monitoring well M023-C installed.

Filter pack material A #2/12 Monterey sand was used in place of The slightly coarser sand provided more even flow The heavier sand reduced heaving sand and bridging
Monterey #2/16 into the well annulus thus preventing potential problems and allowed for a more effective filter pack.

bridging and allowing a more effective filter pack.
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Deep Drilling (Cont.)

Filter pack level Additional filter pack material utilized Additional filter pack used to prevent intrusion of bentonite Extra filter pack length.
slurry in to the well screen.

Bentonite seal Additional bentonite seal utilized Additional bentonite seal was used to prevent Additional bentonite seal thickness.
intrusionof cement into the bentonite slurry and
in to the well screen.

Casing size 3-inch ID casings used for deep wells instead of Larger casing size allowed for larger surge blocks, bailers All deep wells are 3-inch ID well casings.
2-inch proposed, and pumps to enhance well development of

deep mud rotary wells.

Conductor Casing 8 and s/g-inch steel conductor casing 8 and 5/8-inch steel conductor casing is of sufficient Decreased casing size decreased-HSA size requiredfor
used in place of a 10 inch size for mud rotary drilling tools and reduces generated larger casing resulting in less cuttings and quicker

cuttings, installations.

Non-Point Source Sampling

NPS-S03-05 No samples collected No access, utility vault secured with extraction equipment. No samples collected.

NPS-S03-06 No samples collected Construction work has removed proposed manhole location. No samples collected.

NPS-STA-OI No samples collected No access, utility vault welded shut. No samples collected.

NPS-S[5-0I No samples collected Constructionwork has removed proposed manhole location. No samples collected.

Sample llandling

Field screening of Screensamples were placed in a ziplock plastic The modification allows for better volatilization of VOCs The modification improves the accuracy of the field
soil samples bag instead of a stainless steel from the soil and minimizes the loss of VOC vapor during screened VOC soil samples during headspace measurements

liner with end caps and allowed to stand for 10 headspace measurements using an organic vapor analyzer, using an organic vapor analyzer.
minutes instead of 5 minutes

Securing soil Duct tape was not used to secure Reduce possible cross contaminationof soil samples. Duct tape was not used to secure sample tubes.
sample tubes sample tubes

t Three Follow-On Field Sampling Plans (FSP) were used as guidelines for the CTO-0280 field program. The three FSPs are: Follow-On Field Sampling Plan Remedial Investigation/Feasibility Study Phase 2A,
Follow-On Field Sampling Plan Remedial investigation/Feasibility Study 2B and 3, and Follow-On Field Sampling Plan Remedial Investigation/Feasibility Study Phase 5 and 6 - Landfill Investigation

b Memo dated July I I, 1994 from PRC to the Navy.
€ These locations were planned to address "Area 37". Area 37 work was suspended for either GeoPmbe or other future investigative work.
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Shallow Deep
Shallow HydroPunch Deep HydroPunch

CPT Depth HydroPunch Depth HydroPunch Depth
Site CPT I.D. (feet bgs) I.D. (feet bgs) I.D. (feet bgs)

1 CPT-S01-01 40.7 HP1-2-A 8.5 HP1-2-D 37.0

CPT-S01-02 37_3 HP1-2-E 16.0 HP1-5-D 45.0

CPT-S01-04 46.4 HP1-5-A 8.0 HP1-8-D 47.0

CPT-S01-05 56.7 HP1-5-E 18.0 HPI-10-D 48.7

CPT-S01-06 43.4 HP1-8-A 8.0 HPI-1 I-D 60.0

CPT-S01-07 52.9 HP1-8-E 15.0

CPT-S01-08 49.0 HPI-10-A 8.0

CPT-S01-10 66.4 HPI-10-E 17.0

CPT-S01-11 62.0 HPI-11-A 8.0

CPT-S01-12 121.1 HPI-11-E 17.0

2 CPT-S02-01 56.0 HP2-1-A 12.0 HP2-1-D 46.0

CPT-S02-02 54.4 HP2-1-E 21.0 HP2-2-D 44.0

CPT-S02-03 46.5 HP2-2-A 9.0 HP2-4-D 44.0

CPT-S02-04 47.2 HP2-2-E 15.0 HP2-5-D 38.0

CPT-S02-05 126.8 HP2-4-A 8.0

CPT-S02-06 133.1 HP2-4-E 18.0

CPT-S02-07 78.5 HP2-5-A 8.0

HP2-5-E 22.0

Runway CPT-RA-02 72.6 HPRA-1-A 10.0 HPRA-I-D 45.0
Area CPT-RA-03 60.0 HPRA-1-E 18.0 HPRA-4-D 60.0

CPT-RA-04 66.0 HPRA-4-A 8.0 HPRA-6-D 29.0

CPT-RA-05 40.5 HPRA-4-E 13.0 HPRA-8-D 46.0

CPT-RA-06 39.0 HPRA-6-A 8.0 HPRA-13-D 58.0

CPT-RA-07 50.0 HPRA-6-E 14.0 HPRA-20-D 47.0

CPT-RA-08 126.2 HPRA-8-A 8.0 HPRA-23-D 44.0
CPT-RA-09 86.0 HPRA-8-E 23.0

CPT-RA-10 50.8 HPRA-13-A 8.0

CPT-RA-11 79.8 HPRA-13-E 17.0

CPT-RA-12 122.5 HPRA-20-A 8.0

CPT-RA-13 133.9 HPRA-20-E 20.0

CPT-RA-14 100.2 HPRA-23-A 8.0
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Shallow Deep
Shallow HydroPunch Deep HydroPunch

CPT Depth HydroPunch Depth HydroPunch Depth
Site CPT I.D. (feet bgs) I.D. (feet bgs) I.D. (feet bgs)

Runway CPT-RA-15 105.1 HPRA-23-E 22.0
Area
(Cont.) CPT-RA-16 127.4

CPT-RA-17 57.7
CPT-RA-18 57.7

CPT-RA-19 55.0

CPT-RA-20 55.0

CPT-RA-21 51.0

CPT-RA-22 56.0

CPT-RA-23 51.7

3 CPT-S03-01 44.7 DHP-S03-O1 31.3

CPT-S03-02 42.8 DHP-S03-02 34.0

CPT-S03-03 41.0 DHP-S03-03 21.0

CPT-S03-04 31.3 DHP-S03-04 22.4

CPT-S03-05 47.0 DHP-S03-05 22.0

6 CPT-S06-01 53.0 DHP-S06-01 45.0

CPT-S06-02 51.0 DHP-S06-02 45.0

CPT-S06-03 54.6 DHP-S06-03 30.0

CPT-S06-04 53.1 DHP-S06-04 39.0

7A CPT-S07A-01 55.1 SHP-S07A-05 6.0 DHP-S07A-O1 45.0

CPT-S07A-02 71.8 SHP-S07A-06 6.0 DHP-S07A-02 65.0

CPT-S07A-03 48.8 SHP-S07A-07 6.0 DHP-S07A-03 40.0

CPT-S07A-04 45.8 SHP-S07A-08 6.0 DHP-S07A-04 43.0

CPT-S07A-05 16.4 SHP-S07A-09 6.0 DHP-S07A-05 16.0

CPT-S07A-06 16.7 SHP-S07A-10 6.0 DHP-S07A-07 16.0

CPT-S07A-07 16.7 SHP-S07A-11 6.0 DHP-S07A-09 16.0

_W' CPT-S07A-08 16.4 DHP-S07A-11 16.0
CPT-S07A-09 49.7

CPT-S07A-10 16.4
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Shallow Deep
Shallow HydroPunch Deep HydroPunch

CPT Depth HydroPunch Depth HydroPunch Depth
Site CPT I.D. (feet bgs) I.D. (feet bgs) I.D. (feet bgs)

7A CPT-S07A-11 16.4
(Cont.)

7B & 11 CPT-S07B-01 34.3 DHP-S07B-01 28.5

CPTS07B-02 41.8 DHP-S07B-02 26.3

CPT-S11431 24.8 DHP-S11-01 24.0

CPT-S11-02 43.3 DHP-S11-02 24.8

7C CPT-S07C-01 46.7 DHP-S07C-01 22.5

CPT-S07C-02 42.0 DHP-S07C-02 21.0

CPT-S07C-03 53.0 DHP-S07C-03 26.0

CPT-S07C-04 48.0 DHP-S07C-04 16.0

9 CPT-S09-01 44.6 SHP-S09-05 15.0 DHP-S09-01 25.8

CPT-S09-02 47.9 SHP-S09-06 11.0 DHP-S09-02 30.0

CPT-S09-03 49.5 SHP-S09-07 11.0 DHP-S09-03 24.4

CPT-S09-04 50.0 SHP-S094)8 11.0 DHP-S09-04 22.0

CPT-S09-05 50.0 SHP-S09-09 11.0 DHP-S09-05 26.0

CPT-S09-06 29.5 SHP-S09-10 11.0 DHP-S09-07 ,24.0

CPT-S09-07 31.2 SHP-S09-11 15.0 DHP-S09-08 24.0

CPT-S09-08 39.2 SHP-S09-12 8.0 DHP-S09-09 25.0

CPT-S09-09 41.6 DHP-S09-10 30.0

CPT-S09-10 45.7 DHP-S09-11 24.0

CPT-S09-11 48.0 DHP-S09-12 26.0

CPT-S09-12 49.9

10B CPT-S10B-O1 40.2 SHP-S10B-05 8.0 DHP-S10B-01 40.0

CPT-S10B-02 40.0 SHP-S10B-06 8.0 DHP-S10B-02 33.0

CPT-S10B-03 46.4 DHP-S10B-03 24.0

CPT-S10B-04 66.7 DHP-S10B-04 24.5

CPT-S10B-05 41.8 DHP-S10B-05 21.0

CPT-S10B-06 40.7



TABLE 3-2

SUMMARY OF CPT AND HYDROPUNCH DEPTHS
CTO 280

ALAMEDA NAVAL AIR STATION
(Continued)

Shallow Deep
Shallow HydroPunch Deep HydroPunch

CPT Depth HydroPunch Depth HydroPunch Depth
Site CPT I.D. (feet bgs) I.D. (feet bgs) I.D. (feet bgs)

13 CPT-S13-02 33.5 DHP-S13-02 17.9

CPT-S13-03 28.5 DHP-S13-03 22.0

CPT-S13--04 38.5 DHP-SI3-04 30.0

CPT-S13-05 17.9 DHP-S13-05 17.0

15 CPT-S15-01 52.0 DHP-S15-01 31.0

CPT-S15-03 49.4 DHP-S15-03 42.7

16 CPT-S16-01 43.3 DHP-S16-01 36.0

CPT-S16-02 56.3 DHP-S16-02 26.8

CPT-S16-03 62.8 DHP-S16-03 24.5

CPT-S16.-04 55.6 DHP-S16-04 24.0

19 CPT-SI9-01 47.7 HP-S19-01 13.0 DHP-S19-01 19.0

CPT-S19-02 41.8 HP-S19-02 10.0 DHP-S19-02 22.0

CPT-S19-03 36.9 HP-S19-03 10.0 DHP-S19-03 20.5

CPT-S19-04 44.3 SHP-S19-05 DHP-S19-04 21.3

CPT-S19-05 20.3 DHP-S19-05 10.0

4' CPT-S04-05 43.5

5' CPT-S05-08 77.9 DHP-S05-08 47.0

CPT-S05-09 52.2 DHP-S05-09 44.0

CPT-S05-11 54.45 SHP-S05-11 8.0 DHP-S05-11 45.0

CPT-S05-12 54.45 SHP-S05-12 8.0 DHP-S05-12 51.0

10A' CPT-S10A-05 39 SHP-S10A-02 8 DHP-S10A-05 34.0
SHP-S10A-05 8

' CPT/HydroPunch work conducted at these sites is discussed in Attachment6.
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Analysis
(Method)

Sample
Depth VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB

Site FieldID (feet) (CLP) (CLP) (MOD8015) (MOD8015) (CLP) Chemicals COD Sulfide EDB (CLP) Cyanide

! HPl-2-A 8.5 X X X

HPl-2-E 16.0 X X X

HPl-2-D 37.0 X X X

HPl-5-A 8.0 X X X

HPl-5-E 18.0 X X X

HPl-5-D 45.0 X X X X

HPl-8-A 8.0 X X X

HPI-8-E 15.0 X X X

HPl-8-D 47.0 X X X

HPI-10-A 8.0 X X

HPI-10-E 17.0 X X X

HPI-10-D 48.7 X X X

HPI-II-A 8.0 X X X

HPI-II-E 17.0 X X X

HPI-II-D 60.0 X X X

2 HP2-I-A 12.0 X X X

HP2-I-E 21.0 X X X

HP2-I-D 46.0 X X X

HP2-2-A 9.0 X X X

HP2-2-E 15.0 X X X

HP2-2-D 44.0 X X X
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Analysis
(Method)

Sample

Depth VOC SVOCs TPH-Purg TPHoExtr Metals General TOC/ Pest/PCB

Site Field ID (feet) (CLP) (CLP) (MOD8015) (MOD8015) (CLP) Chemicals COD Sulfide EDB (CLP) Cyanide

2 (Cont.) HP2-4-A 8.0 X X X

HP2-4-E 18.0 X X X

HP2-4-D 44.0 X X X

HP2-5oA 8.0 X X X

HP2-5-E 22.0 X X X

HP2-5-D 38.0 X X X
i

Runway HPRA-I-A 10.0 X X X X
A.rea HPRA-I-E 18.0 X X X

HPRA- ! -D 45.0 X X X

HPRA-4-A 8.0 X X X

HPRA-4-E 13.0 X X X

HPRA-4-D 60.0 X X X

HPRA-6-A 8.0 X X X

HPRA-6-E 14.0 X X X

HPRA-6-D 29.0 X X X

HPRA-8-A 8.0 X X X

HPRA-8-E 23.0 X X X

HPRA-8-D 46.0 X X X

HPRA-13-A 8.0 X X X

HPRA-13-E 17.0 X X X

HPRA-13-D 58.0 X X X
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Analysis
(Method)

Sample
Depth VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB

Site Field ID (feet) (CLP) (CLP) (MOD 8015) (MOD 8015) (CLP) Chemicals COD Sulfide EDB (CLP) Cyanide

Runway HPRA-20-A 8.0 X X X
Area
(Cont.) HPRA-20-E 20.0 X X X

HPRA-20-D 47.0 X X X

HPRA-23-A 8.0 X X X

HPRA-23-E 22.0 X X X

HPRA-23-D 44.0 X X X

DHP-S03-01 31.3 X X X X

DHP-S03-02 34.0 X X X

DHP-S03-03 21.0 X X X X

DHP-S03-04 22.4 X X X X

DHP-S03-05 22.0 X X X X

6 DHP-S06-OI 45.0 X X X X

DHP-S06-02 45.0 X X X X

DHP-S06-03 30.0 X X X X X

DHP-S06-04 39.0 X X X X

7A DHP-S07A-01 45.0 X X X X X X

DHP-S07A-02 65.0 X X X X X

DHP-S07A-03 40.0 X X X X X X
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Analysis
(Method)

Sample
Depth VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB

Site Field ID (feet) (CLP) (CLP) (MOD8015) (MOD 8015) (CLP) Chemicals COD Sulfide EDB (CLP) Cyanide

7A DHP-SOTA-04 43.0 X X X X X X

(Cont.) SHP-SOTA-05 6.0 X X X

DHP-SOTA-05 16.0 X X X

SHP-SO7A-06 6.0 X X

SHP-SO7A-07 6.0 X X X

DHP-SO7A-O7 16.0 X X X

SHP-SOTA-08 6.0 X X X

SHP-SO7A-09 6.0 X X X

DHP-S07A-O9 16.0 X X X

SHP-S07A-10 6.0 X X X X

SHP-S07A-11 6.0 X X X

DHP-S07A-11 16.0 X X

7B & 11 DHP-S07B-01 28.5 X X X X X X

DHP-S07B-02 26.3 X X X X X X

DHP-SI1-01 24.0 X X X X X X

DHP-SI1-02 24.8 X X X X X X

7C DHP-S07C-OI 22.5 X X X X X X X

DHP-S07C-02 21.0 X X X X X X X

DHP-S07C-03 26.0 X X X X X X
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Analysis
(Method)

Sample
Depth VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB

Site FieldID (feet) (CLP) (CLP) (MOD8015) (MOD8015) (CLP) Chemicals COD Sulfide EDB (CLP) Cyanide

7C
(Cont.) DHP-S07C-O4 16.0 X X X X X X X

9 DHP-S09-01 25.8 X X X X X X

DHP-S09-02 30.0 X X X X X X

DHP-S09-03 24.4 X X X X

DHP-S09-04 22.0 X X X X X

SHP-S09-05 15.0 X X X X X

DHP-S09-05 26.0 X X X X

SHP-S09-06 11.0 X X X X

SHP-S09-07 11.0 X X X X

DHP-S09-07 24.0 X X X X

SHP-S09-08 11.0 X X X X X

DHP-S09-08 24.0 X X X X

SHP-S09-09 11.0 X X X X

DHP-S09-09 25.0 X X X X X

SHP-S09-10 11.0 X X X X

DHP-S09-10 30.0 X X X X X

SHP-S09-11 15.0 X X X X X

DHP-S09-1! 24.0 X X X X X

SHP-S09-12 8.0 X X X X X

DHP-S09-12 26.0 X X X X X
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Analysis
(Method)

Sample
Depth VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB

Site Field ID (feet) (CLP) (CLP) (MOD8015) (MOD8015) (CLP) Chemicals COD Sulfide EDB (CLP) Cyanide

lOB DHP-SIOB-OI 40.0 X X X X X X X

DHP-SIOB-O2 33.0 X X X X X X X

DHP-SIOB-03 24.0 X X X X X X

DHP-SlOB-04 24.5 X X X X X X X X

SHP-SIOB-05 8.0 X X X X X X X X

DHP-S10B-05 21.0 X X X X X X

SHP-SIOB-06 8.0 X X X X X

13 DHP-SI3-02 17.9 X X X X X X

DHP-SI3-03 22.0 X X X X X X

DHP-SI3-O4 30.0 X X X X X X

DHP-SI3-05 17.0 X X X X X X

15 DHP-SI5-01 31.0 X X X

DHP-SI5-03 42.7 X X X

16 DHP-SI6-OI 36.0 X X X X

DHP-SI6-02 26.8 X X X X X

DHP-SI6-O3 24.5 X X X X

DHP-SI6-O4 24.0 X X X X X
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SUMMARY OF ANALYSES PERFORMED ON HYDROPUNCH GROUNDWATER SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

Analysis
(Method)

Sample
Depth VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB

Site FieldID (feet) (CLP) (CLP) (MOD8015) (MOD8015) (CLP) Chemicals COD Sulfide EDB (CLP) Cyanide

19 SHP-SI9-OI 13.0 X X X X

SHP-SI9-O2 10.0 X X X X

SHP-SI9-O3 10.0 X X X X

DHP-SI9-OI 19.0 X X X X X X

DHP-SI9-02 22.0 X X X X X X

DHP-SI9-03 20.5 X X X X X

DHP-SI9-O4 21.3 X X X X X X

DHP-SI9-05 10.0 X X X X

Notes:

CLP - Contract Laboratory Program TOC - Total Organic Carbon MOD 8015 - Modified EPA Method 8015
VOC - Volatile Organic Compounds EDB - Ethylene Dibromide SVOC - Semivolatile Organic Compounds
COD - Chemical Oxygen Demand Pest/PCB - Pesticides/Polychlorinated Biphenyls TPH-Purg - Total Petroleum Hydrocarbons, purgeable

TPH-Extr - Total Petroleum Hydrocarbons, extractable

Metal samples were filtered in the field with a 0.45 micron micropore membrane filter.

General chemicals for groundwater samples include:
Total Dissolved Solids Sulfate pH

Alkalinity Sulfide Hardness
Acidity Chloride Nitrate/Nitrite
Chemical Oxygen Demand Fluoride Total Organic Carbon



TABLE 3.4

SUMMARY OF ANALYSESPERFORMEDON SURFACE SOIL SAMPLES
CTO 280

ALAMEDANAVAL AIR STATION

Analysis
(Method)

SVOCs TPH-Purg TPH-Extr Metals General Dioxin/Furan Pest/PCB Cyanide
Site FieldID (CLP) (MOD8015) (MOD8015) (CLP) Chemicals (CLPSASB) (CLP) (CLP)

1 SSI-BA-01 X X X X

SSI-BA-02 X X X X

SSI-BA-03 X X X X

SSI-BA-04 X X X X

SS1-BA-05 X X X X X

SSI-RA--01 X X X X X

SSI-RA-02 X X X X X

SSI-RA-03 X X X X X

SSI-RA-04 X X X X X

SSI-RA-05 X X X X X

SSI-RA-06 X X X X X

SSI-RA-07 X X X X X

SSI-RA-08 X X X X X

SSI-RA-09 X X X X X

SSI-RA-10 X X X X X

SS1-RA-I 1 X X X X X

SS.I-RA-12 X X X X X

SS1-RA-13 X X X X X

SSI-RA-14 X X X X X

SSI-RA-15 X X X X X



TABLE 3-4

SUMMARY OF ANALYSESPERFORMEDON SURFACE SOIL SAMPLES
CTO 280

ALAMEDANAVAL AIR STATION
(Continued)

Analysis
(Method)

SVOCs TPH-Purg TPH-Extr Metals General Dioxin/Furan Pest/PCB Cyanide
Site FieldID (CLP) (MOD8015) (MOD8015) (CLP) Chemicals (CLPSASB) (CLP) (CLP)

1 SS1-RA-16 X X X X X

(Cont.) SSI-RA-17 X X X X X

SSI-RA-18 X X X X X

SSI-RA-19 X X X X X

SSI-RA-20 X X X X X X

SSI-RA-21 X X X X X

SSI-AA-OI X X X X X X

SSI-AA-02 X X X X X

SSI-AA-03 X X X X X

2 SS2-1 X X
SS2-2 X X

SS2-3 X X

SS2-4 X X

SS2-5 X X

SS2-6 X X X

SS2-7 X X



TABLE 3-4

SUMMARY OF ANALYSES PERFORMEDON SURFACE SOIL SAMPLES
€TO 280

ALAMEDANAVAL AIR STATION
(Continued)

Analysis
(Method)

SVOCs TPH-Purg TPH-Extr Metals General Dioxin/Furan Pest/PCB Cyanide
Site Field ID (CLP) (MOD 8015) (MOD 8015) (CLP) Chemicals (CLP SAS B) (CLP) (CLP)

Runway SSRA-01*
Area SSRA-02*

SSRA-03*

SSRA-O4*

SSRA-05*

SSRA-06*

SSRA-07*

7A S07A-01 X

S07A-02 X

15 S15-56 X X X

S15-57 X X X

S 15-58 X X X

S15-59 X X X

S15-60 X X X X

S15-61 X X X

S15-62 X X X

S15-63 X X X

S15-56



TABLE 3-4

SUMMARY OF ANALYSESPERFORMEDON SURFACE SOIL SAMPLES
CTO 280

ALAMEDANAVAL AIR STATION
(Continued)

Analysis
(Method)

SVOCs TPH-Purg TPH-Extr Metals General Dioxin/Furan Pest/PCB Cyanide
Site FieldID (CLP) (MOD8015) (MOD8015) (CLP) Chemicals (CLPSASB) (CLP) (CLP)

16 S16-56 X X X X

S16-57 X X X X

S16-58 X X X X

S16-59 X X X X

S16-60 X X X X

S16.61 X X X X

S16-62 X X X X

S16.63 X X X X

S16-64 X X X X

S16-65 X X X X
S16.66 X X X X
S16.67 X X X X
S16-68 X X X X
S16-69 X X X X
S16-70 X X X X
S16-71 X X X X



TABLE 34

SUMMARYOF ANALYSES PERFORMEDON SURFACE SOIL SAMPLES
CTO 280

ALAMEDA NAVALAIR STATION
(Continued)

Notes:

CLP - Contract Laboratory Program General chemicals for soil samples include:
SVOC - Semivolatile Organic Compounds Total Organic Carbon
TPH-Purg - Total Petroleum Hytlrocarbons, purgeable pH
TPH-Extr - Total Petroleum Hydrocarbons, extractable %Moisture
MOD 8015 - Modified EPA Method 8015 * - Data not yet received from laboratory.
SAS - Special Analytical Services Pest/PCB - Pesticide/Polychlorinated Biphenyls
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SUMMARY OF ANALYSES PERFORMED ON SOIL BORING AND MONITORING WELL SOIL SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION

Analysis
(Method)

Deplh VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB Pest Cyanide Geotech
Site Field ID (feet) (CLP) (CLP) MOD8015 MOD8015 (CLP) Chemicals COD EDB Radionuclides (CLP) (CLP) (CLP) Analysis

1 M003-E 0.0 X X X X

2.5 X X X X X X

5.0 X X X X X X

11.5 X

M003-B 0.0 X X X X X

2.5 X X X X X X

3.5 X

5.0 X X X X X X

MO30-A 0.0 X X X X X

2.5 X X X X X X

4.0

5.0 X X X X X X

8.5 X

MO30-E 0.0 X X X X X

2.5 X X X X X X X X

5.0 X X X X X X X

14.0 X

M030-C 0.0 X X X X X

2.5 X X X X X X

4.5 X

5.0 X X X X X X
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SUMMARY OF ANALYSES PERFORMED ON SOIL BORING AND MONITORING WELL SOIL SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION
(Continued)

Analysis
(Method)

Depth VOC SVOC$ TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB Pest Cyanide Geotech
Site Field ID (feet) (CLP) (CLP) MODS015 MODS015 (CLP) Chemicals COD EDB Radionuclides (CLP) (CLP) (CLP) Analysis

1 M03I-A 0.0 X X X X X X

Cont.) 2.5 X X X X X X X

5.0 X X X X X X X

M031-E 0.0 X X X X X X

2.5 X X X X X X X

5.0 X X X X X X X

M031-C 0.0 X X X X X X

2.5 X X X X X X X

5.0 X X X X X X X

M032-A 0.0 X X X X X

2.5 X X X X X X

5.0 X X X X X X

M033-A 0.0 X X X X X X

2.5 X X X X X X X

5.0 X X X X X X X

M034-A 0.0 X X X X X X

2.5 X X X X X X X

5.0 X X X X X X X

M035-A 0.0 X X X X X X

2.5 X X X X X X X

5.0 X X X X X X
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SUMMARY OF ANALYSESPERFORMEDON SOIL BORING AND MONITORING WELL SOIL SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION
(Continued)

Analysis
(Method)

Depth VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB Pest Cyanide Geotech
Site FieldID (feet) (CLP) (CLP) MODSOI5MOD8015 (CLP) ChemicalsCOD EDB Radionuclides (CLP) (CLP) (CLP) Analysis

1 M028-C 0.0 X X X X X
(Cont.) 2.5 X X X X X X

5.0 X X X X X X

2 MOI6-B 0.0 X X X X X X
2.5 X X X X X X

5.0 X X X X X X
6.5 X

MOI6-E 0.0 X X X X X
2.5 X X X X X X

5.0 X X X X X X
6.5 X
i4.0 x

M023-C 0.0 X X X X
3.0 X X X X X
5.0 X X X X X

6.0 X

Runway M10I-C 0.0 X X X X X
Area 2.5 X X X X X X

5.0 X X X X X X
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SUMMARYOF ANALYSES PERFORMEDON SOIL BORING AND MONITORINGWELL SOIL SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION
(Continued)

Analysis
(Method)

Depth VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB Pest Cyanide Geotech
Site FieldID (feet) (CLP) (CLP) MOD8015 MODSOI5 (CLP) Chemicals COD EDB Radionuclides (CLP) (CLP) (CLP) Analysis

Runway M112-A 0.0 X X X X X X
Area
(Cont.) 2.5 X X X X X X X

3.5 X
5.0 X X X X X X

10.5 X

MII3-A 0.0 X X X X X X
2.5 X X X X X X
5.0 X X X X X X

MII4-A 0.0 X X X X X X
2.5 X X X X X X

5.0 X X X X X X

MII5-E 0.0 X X X X
2.5 X X X X X
3.5 x

5.0 X X X X X
10.5 X

MII6°E 0.0 X X X X X
2.5 X X X X X X
3.5 x

5.0 x x x x x X
1o.o x
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SUMMARY OF ANALYSES PERFORMED ON SOIL BORING AND MONITORING WELL SOIL SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION
(Continued)

Analysis
(Method)

Depth VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB Pest Cyanide Geotech
Site Field ID (feet) (CLP) (CLP) MOD 8015 MOD 8015 (CLP) Chemicals COD EDB Radionuclides (CLP) (CLP) (CLP) Analysis

Runway M117-E - 0.0 X X X X
Area
(Cont.) 2.5 X X X X X

3.5 X

5.0 X X X X X

I0.0 X

3 CPT-S03-01 0.0 X X X X X

2.5 X X X X X

5.0 X X X X X

M03-O4 0.0 X X X X X

2.5 X X X X X

5.0 X X X X X

10.0 X X X X

M03-05 0.0 X X X X X

2.5 X X X X X X

5.0 X X X X X

M03-06 0.0 X X X X

2.5 X X X X X

5.0 X X X X X

M03-07 0.0 X X X X

2.5 X X X X X

5.0 X X X X
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SUMMARY OF ANALYSES PERFORMED ON SOIL BORING AND MONITORING WELL SOIL SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION
(Continued)

Analysis
(Method)

Depth VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB Pest Cyanide Geotech
Site Field ID (feet) (CLP) (CLP) MOD 8015 MOD 8015 (CLP) Chemicals COD EDB Radionuclides (CLP) (CLP) (CLP) Analysis

3 M03-08 0.0 X X X X

(Cont.) 2.5 X X X X

5.0 X X X X

6 B06-20 0.0 X X X

2.5 X X X

5.0 X X X X

10.0 X X X

14.0 X X X

B06-21 0.0 X X X

2.5 X X X

5.0 X X X

lO.O X X X X

14.0 X X X

I]06-22 0.0 X X X

2.5 X X X

5.0 X X X

10.0 X X X

14.0 X X X
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SUMMARYOF ANALYSES PERFORMEDON SOIL BORING AND MONITORINGWELL SOIL SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION
(Continued)

Analysis
(Method)

Depth VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB Pest Cyanide Geotech
Site FieldID (feet) (CLP) (CLP) MOD8015 MOD8015 (CLP) Chemicals COD EDB Radionuclides (CLP) (CLP) (CLP) Analysis

6 B06-23 0.0 X X X
(Cont.) 2.5 X X X

5.0 X X X
10.0 X X X
14.0 X X X

M06-06 0 X X X X

2.5 X X X X
5.0 X X X X
10.0 X X X X
14.0 X X X X

7A B07A-10 0.0 X X

2.5 X X

7.0 X X

13.0 X X

B07A-I 1 0.0 X X

2.5 X X

7.0 X X

13.0 X X



TA_..._E3-5

SUMMARY OF ANALYSES PERFORMED ON SOIL BORING AND MONITORING WELL SOIL SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION
(Continued)

Analysis
(Method)

Depth VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB Pest Cyanide Geotech
Site Field ID (feet) (CLP) (CLP) MOD 8015 MOD 8015 (CLP) Chemicals COD EDB Radionuclides (CLP) (CLP) (CLP) Analysis

7A BO7A-12 0.0 X X

(Cont.) 2.5 X X

7.0 X X

13.0 X X

5.0 X X

M07A-08 0.0 X X X X X

2.5 X X X X X

5.0 X X X X X

MO7A-09 0.0 X X X X X

2.5 X X X X X

5.0 X X X X X

7B & BO7B-04 0.0 X X X X X X

11 2.5 X X X X X X X

5.0 X X X X X X X

BOTB-O5 0.0 X X X X X X

2.5 X X X X X X x

5.0 X X X X X X X

BI 1-08 0.0 X X X X

2.5 X X X X X

5.0 X X X X X
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SUMMARY OF ANALYSES PERFORMED ON SOIL BORING AND MONITORING WELL SOIL SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION
(Continued)

Analysis
(Method)

Depth VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB Pest Cyanide Geotech
Site Field ID (feet) (CLP) (CLP) MOD 8015 MOD 8015 (CLP) Chemicals COD EDB Radionuclides (CLP) (CLP) (CLP) Analysis

7B & BI 1-O9 0.0 X X X
11
(Cont.) 2.5 X X X X

5.0 X X X X

BII-IO 0.0 X X X

2.5 X X X X X

5.0 X X X X

BII-II 0.0 X X X

2.5 X X X X

5.0 X X X X

BII-12 0.0 X X X

2.5 X X X X

5.0 X X X X

B! 1-13 0.0 X X X

2.5 X X X X

5.0 X X X X

BII-14 0.0 X X X

2.5 X X X X

5.0 X X X X

MI1-05 0.0 X X X X

2.5 X X X X X

5.0 X X X X X

10.0 X



TAn .E 3-5

SUMMARY OF ANALYSES PERFORMED ON SOIL BORING AND MONITORING WELL SOIL SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION
(Continued)

Analysis
(Method)

Depth VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB Pest Cyanide Geotech
Site Field ID (feet) (CLP) (CLP) MOD 8015 MOD 8015 (CLP) Chemicals COD EDB Radionuclides (CLP) (CLP) (CLP) Analysis

7B & MI 1-06 0.0 X X X X
11
(Cont.) 2.5 X X X X X

3.5 X

5.0 X X X X X

10.0 X

7C B7C-11 0.0 X X X

2.5 X X X X X X

5.0 X X X X X X

B7C-12 0.0 X X X X X X

2.5 X X X X X X

5.0 X X X X X X

B7C-13 0.0 X X X X X X

2.5 X X X X X X

5.0 X X X X X X

B7C-14 0.0 X X X X X X

2.5 X X X X X X

5.0 X X X X X X

B7C-15 0.0 X X X X X X

2.5 X X X X X X

5.0 X X X X X X
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SUMMARY OF ANALYSES PERFORMED ON SOIL BORING AND MONITORING WELL SOIL SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

Analysis
(Method)

Depth VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB Pest Cyanide Geotech
Site Field ID (feet) (CLP) (CLP) MOD8015 MOD8015 (CLP) Chemicals COD EDB Radionuclides (CLP) (CLP) (CLP) Analysis

7C M07C-06 0.0 X X X X X X

(Cont.) 2.5 X X X X X X

5.0 X X X X X X

M07C-07 0.0 X X X X X X

2.5 X X X X X X

5.0 X X X X X X

M07C-08 0.0 X X X X X X

2.5 X X X X X X

5.0 X X X X X X

M07C-09 0.0 X X X X X X

2.5 X X X X X X

3.5 X

5.0 X X X X X X

10.5 X

9 CPT-S09-05 0.0 X X

2.5 X X

5.0 X X

CPT-S09-06 0.0 X X

2.5 X X

5.0 X X
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SUMMARYOF ANALYSES PERFORMEDON SOIL BORING AND MONITORING WELL SOIL SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION
(Continued)

Analysis
(Method)

Depth VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB Pest Cyanide Geotech
Site FieldID (feet) (CLP) (CLP) MOD8015 MODS015 (CLP) ChemicalsCOD EDB Radionuclides (CLP) (CLP) (CLP) Analysis

9 CPT-S09-07 0.0 X X
(Cont.) 2.5 X X

5.0 X X
i

CPT-S09-08 0.0 X X
2.5 X X
5.0 X X

CPT-S09-09 0.0 X X
2.5 X X

5.0 X X

CPT-SID-IO 0.0 X X
2.5 X X X
5.0 X X

M09-05 0.0 X X
2.5 X X
5.0 X X

M09-06 0.0 X

2.5 X X
5.0 X

lOB BIOB-04 0.0 X X

BIOB--04 2.5 X X

5.0 X X



TA..._E 3-5

SUMMARY OF ANALYSES PERFORMED ON SOIL BORING AND MONITORING WELL SOIL SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION
(Continued)

Analysis
(Method)

Depth VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB Pest Cyanide Geotech
Site Field lD (feet) (CLP) (CLP) MOD8015 MOD8015 (CLP) Chemicals COD EDB Radionuclides (CLP) (CLP) (CLP) Analysis

10B BIOB-05 0.0 X X

(Cont.) 2.5 X X

5.0 X X

BIOB-O6 0.0 X X

2.5 X X

5.0 X X

BIOB-O7 0.0 X X X X

2.5 X X X X

5.0 X X X X

MIOB-OI 10.0 X X X X

12.5 X X X X

15.0 X X X X

13 B13-28 0.0 X X X X

2.5 X X X X

5.0 X X X X

B13-29 0.0 X X X X

2.5 X X X X

5.0 X X X X

B13-30 0.0 X X X X

2.5 X X X X

5.0 X X X X
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SUMMARY OF ANALYSES PERFORMEDON SOIL BORINGAND MONITORING WELL SOIL SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION
(Continued)

Analysis
(Method)

Depth VOC SVOCs TPH-Purg TPH-ExIr Metals General TOC/ Pest/PCB Pest Cyanide Geotech
Site FieldID (feet) (CLP) (CLP) MODS015 MOD8015 (CLP) ChemicalsCOD EDB Radionuclides (CLP) (CLP) (CLP) Analysis

13 B13-31 0.0 X X X X
(Cont.) 2.5 X X X X

5.0 X X X X

B13-32 0.0 X X X
2.5 X X X X
5.0 X X X X

M13-06 0.0 X X X
2.5 X X X X
5.0 X X X X

M13-07 0.0 X X X
2.5 X X X X
5.0 X X X X X

M13-O8 0.0 X X X

2.5 X X X X
5.0 X X X X

M13-09 0.0 X X X X

2.5 X X X X
5.0 X X X X

16 BI6-10 0.0 X X X X X
2.5 X X X X X

5.0 X X X X X
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SUMMARYOF ANALYSESPERFORMED ON SOIL BORING AND MONITORING WELL SOIL SAMPLES
CTO 280

ALAMEDANAVAL AIR STATION
(Continued)

Analysis
(Method)

Depth VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/ Pest/PCB Pest Cyanide Geotech
Site FieldID (feet) (CLP) (CLP) MOD8015 MODS015 (CLP) ChemicalsCOD EDB Radionuclides (CLP) (CLP) (CLP) Analysis

16 B16-11 0.0 X X X X X
(Cont.) 2.5 X X X X X

5.0 X X X X X

B16-12 0.0 X X X X X
2.5 X X X X X
5.0 X X X X X

M16-04 0.0 X X X X X
2.5 X X X X X
5.0 X X X X X

19 B19-17 0.0 X X X X

2.5 X X X X X

5.0 X X X X X

B19-18 0.0 X X X X

2.5 X X X X X

5.0 X X X X X

B19-19 0.0 X X X

2.5 X X X X

•5.0 X X X X

M19-05 0.0 X X X X X

2.5 X X X X X

5.0 X X X X X
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SUMMARYOF ANALYSESPERFORMEDON SOIL BORING AND MONITORING WELL SOIL SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION
(Continued)

Notes:

CLP- ContractLaboratoryProgram Generalchemicalsforsoilsamplesinclude:
VOC- VolatileOrganicCompounds TotalOrganicCarbon
SVOC- SemivolatileOrganicCompounds pH
TPH-Purg- TotalPetroleumHydrocarbons,purge.able %Moisture
TPH-Extr- TotalPetroleumHydrocarbons,extractable
MOD8015- ModifiedEPAMethod8015
COD- ChemicalOxygenDemand
TOC- TotalOrganicCarbon
EDB- EthyleneDibromide
Pest/PCB- Pesticides/PolychlorinatedBiphenyls
SAS- SpecialAnalyticalServices

I
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SUMMARY OF ANALYSES PERFORMED ON GROUNDWATER SAMPLES
COLLECTED FROM MONITORING WELLS

CTO 280
ALAMEDA NAVAL AIR STATION

Analysis
(Method)

VOC SVOCs TPH-Pur8 TPH-Extr Metals General TOC/
Site Field ID (CLP) (CLP) MOD 8015 MOD 8015 (CLP) Chemicals Radionuclides COD Sulfide Pest/PCB EDB Cyanide

1 MOOI-A X X X X X X

MOOI-B X X X X X X

MOOI-E X X X X X X X

M002-A X X X X X X

M002-E X X X X X X

M003-A X X X X X X

M003-E X X X X X X

M003-B X X X X X X

M004-A X X X X X X

M005-A X X X X X X

M006-A X X X X X X

M007-A X X X X X X

M007-C X X X X X X X

M025-A X X X X X X

MG25-E X X X X X X

M025-C X X X X X X

M026-A X X X X X X

M026-E X X X X X X

M027-A X X X X X X

M027-E X X X X X X
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SUMMARY OF ANALYSES PERFORMED ON GROUNDWATER SAMPLES
COLLECTED FROM MONITORING WELLS

CTO 280
ALAMEDA NAVAL AIR STATION

(Continued)

Analysis
(Method)

VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/

Site FieldID (CLP) (CLP) MOD8015 MOD8015 (CLP) Chemicals RadionuclidesCOD Sulfide Pest/PCB EDB Cyanide

1 M027-C X X X X X X

(Cont.) M028-A X X X X X X X

M028-E X X X X X X

M028-C X X X X X X

M029-A X X X X X X

M029-E X X X X X X

M030-A X X X X X X

M030-E X X X X X X

M030--C X X X X X X

M031-A X X X X X X

M03 I-E X X X X X X X

M03 I-C X X X X X X

M032-A X X X X X X

M033-A X X X X X X

M034-A X X X X X X

M035-A X X X X X X
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SUMMARY OF ANALYSES PERFORMED ON GROUNDWATER SAMPLES
COLLECTED FROM MONITORING WELLS

CTO 280
ALAMEDANAVALAIRSTATION

(Continued)

Analysis
(Method)

VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/
Site Field1D (CLP) (CLP) MOD8015 MOD8015 (CLP) Chemicals RadionuclidesCOD Sulfide Pest/PCB EDB Cyanide

2 M010-B X X X X X X X
M011-A X X X X X X X
M012-B X X X X X X X

M013-C X X X X X X X

M016-A X X X X X X X X

M016-E X X X X X X X

M016-B X X X X X X X

M020-B X X X X X X X

M021-A X X X X X X X

M021-E X X X X X X X

M02I-C X X X X X X X

M022-A X X X X X X X

M022-E X X X X X X X

M023-A X X X X X X X

M023-E X X X X X X X

M023-C X X X X X X X

M023-B X X X X X X X X

M024-A X X X X X X X

M024-E X X X X X X X
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SUMMARY OF ANALYSES PERFORMEDON GROUNDWATERSAMPLES
COLLECTED FROM MONITORINGWELLS

CTO 280
ALAMEDANAVAL AIR STATION

(Continued)

Analysis
(Method)

VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/
Site Field ID (CLP) (CLP) MOD 8015 MOD 8015 (CLP) Chemicals Radionuclides COD Sulfide Pest/PCB EDB Cyanide

Runway M10I-A X X X X X X

Area M101-C X X X X X X X X

MIO2-A X X X X X X

MI03-A* X X X X X X

MI03-B X X X X X X

MIOS-A X X X X X X

MI05-B X X X X X X X

MIO6-A X X X X X X

MI07-A X X X X X X

MIO8-A X X X X X X

MIO8-B X X X X X X

MI09-A X X X X X X

MII0-A X X X X X X

MII2-A X X X X X X X X

MI13-A X X X X X X X X

M114-A X X X X X X X X

MII5-E X X X X X X X X X

MII6-E X X X X X X X X

MII7-E X X X X X X X X X
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SUMMARYOF ANALYSESPERFORMEDON GROUNDWATERSAMPLES
COLLECTED FROM MONITORINGWELLS

CTO 280
ALAMEDANAVAL AIR STATION

(Continued)

Analysis
(Method)

VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/
Site Field ID (CLP) (CLP) MOD 8015 MOD8015 (CLP) Chemicals Radionuclides COD Sulfide Pest/PCB EDB Cyanide

3 MW97-1 X X X X X X X X

MW97-2 X X X X X X X X

MW97-3 X X X X X X X X

M03-04 X X X X X X X X

M03-05 X X X X X X X X

M03-06 X X X X X X X X

M03-07 X X X X X X X

MO3-08A X X X X X X X X X

D03-OI X X X X X

6 M06-O1 X X X X X X X X X

M06-02 X X X X X X X X

M06-03 X X X X X X X X

M06-04 X X X X X X X X

M06-05 X X X . X X X X X

M06-O6 X X X X X X X X

7A W-I X X X X X X X X

W-2 X X X X X X X X
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SUMMARYOF ANALYSES PERFORMEDON GROUNDWATER SAMPLES
COLLECTED FROM MONITORINGWELLS

CTO 280
ALAMEDA NAVAL AIR STATION

(Continued)

Analysis
(Method)

VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/
Site Field ID (CLP) (CLP) MOD 8015 MOD 8015 (CLP) Chemicals Radionuclides COD Sulfide Pest/PCB EDB Cyanide

7A W-3 X X X X X X X X

(Cont.) M07A-OI X X X X X X X X

M07A-02 X X X X X X X X ,

M07A-03 X X X X X X X X

MO7A-04 X X X X X X X X

MO7A-05 X X X X X X X X

M07A-06 X X X X X X X X

MOTA-07 X X X X X X X X

M07A-O8 X X X X X X X X

M07A-09 X X X X X X X X

D07A-OI X X X X X X

D07A-02 X X X X X X

D07A-03 X X X X X X

7B & M07B-OI X X X X X X X X

11 MII-OI X X X X X X X X

MI 1-02 X X X X X X X X

M11-03 X X X X X X X X

MI 1-04 X X X X X X X X



TA_-£ 3-6

SUMMARY OF ANALYSES PERFORMEDON GROUNDWATER SAMPLES
COLLECTED FROM MONITORINGWELLS

CTO 280
ALAMEDA NAVAL AIR STATION

(Continued)

Analysis
(Method)

VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/
Site FieldID (CLP) (CLP) MOD8015 MOD8015 (CLP) Chemicals RadionuclidesCOD Sulfide Pest/PCB EDB Cyanide

7B & MI 1-05 X X X X X X X X
11
(Cont.) MI1-06 X X X X X X X X

7C MW547-1 X X X X X X X X

MW547-2 X X X X X X X X

MW547-3 X X X X X X X X

MW547-4 X X X X X X X X

MW547-5 X X X X X X X X

M07C-06 X X X X X X X X

M07C-07 X X X X X X X X

M07C-08 X X X X X X X X X

M07C-09 X X X X X X X X

9 MW410-1 X X X X X X X X

MW410-2 X X X X X X X

MW410-3 X X X X X X X

MW410-4 X X X X X X X

M09-05 X X X X X X X

M09-06 X X X X X X X
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SUMMARYOF ANALYSES PERFORMEDON GROUNDWATERSAMPLES
COLLECTED FROM MONITORINGWELLS

CTO 280
ALAMEDA NAVAL AIR STATION

(Cominued)

Analysis
(Method)

VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/
Site FieldID (CLP) (CLP) MOD8015 MOD 8015 (CLP) Chemicals RadionuclidesCOD Sulfide Pest/PCB EDB Cyanide

9
(Cont.) D09-O1 X X X X X

10B MW530-1 X X X X X X X

MW530-2 X X X X X X X

MW530-3 X X X X X X X

MIOB-01 X X X X X X X

DIOB-OI X X X X X X X

DI0B-02 X X X X X X X X

13 M13-06 X X X X X X X X

M13-07 X X X X X X X X

M13-08 X X X X X X X X X

M13-09 X X X X X X X X

MW-I X X X X X X X X

MWOR-1 X X X X X X X X

MWOR-2 X X X X X X X X

MWOR-3 X X X X X X X X

MWOR-4 X X X X X X X X



TAL.,_,£ 3-6

SUMMARY OF ANALYSES PERFORMED ON GROUNDWATER SAMPLES
COLLECTED FROM MONITORING WELLS

CTO 280
ALAMEDA NAVAL AIR STATION

(Continued)

Analysis
(Method)

VOC SVOCs TPH-Purg TPH-Extr Metals General TOC/
Site Field ID (CLP) (CLP) MOD 8015 MOD 8015 (CLP) Chemicals Radionuclides COD Sulfide Pest/PCB EDB Cyanide

13 MWOR-5 X X X X X X X X

(Cont.) DI3-01 X X X X X X

15 MI5-01 X X X X X X X X X

M15-03 X X X X X X X X

16 MWC2-1 X X X X X X** X

MWC2-2 X X X X X X X

MWC2-3 X X X X X X X X X

M16-04 X X X X X X X

19 MWD13-1 X X X X X X X

MWDI3-2 X X X X X X X X X

MWDI3-3 X X X X X X X X X

MWDI3-4 X X X X X X X X X

M19-05 X X X X X X X X

DI9-01 X X X X X X
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SUMMARY OF ANALYSES PERFORMED ON GROUNDWATER SAMPLES
COLLECTED FROM MONITORING WELLS

CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

Notes"

CLP - Contract LaboratoryProgram TOC - Total Organic Carbon Pest/PCB - Pesticide/PolychlorinatedBiphenyls
VOC - Volatile Organic Compounds TPH-Extr - Total Petroleum Hydrocarbon, extractable EDB - EthyleneDibromide
SVOC - SemivolatileOrganic Compounds TPH-Purg - Total Petroleum Hydrocarbon, purgeable * - Data not received from laboratory.
COD - ChemicalOxygen Demand MOD 8015 - ModifiedEPAMethod 8015 ** - PCB analysisonly.

Metalsamples were filtered in the field with a 0.45 micronmicroporemembranefilter.

Generalchemicals for groundwater samples include:
Total Dissolved Solids Sulfate pH
Alkalinity Sulfide Hardness
Acidity Chloride Nitrate/Nitrite
ChemicalOxygen Demand Fluoride Total OrganicCarbon



TABLE 3-7

SUMMARY OF SHALLOW MONITORING WELL CONSTRUCTION
CTO 280

ALAMEDA NAVAL AIR STATION

Total Total

Depth of Depthof Well Screen BlankCasing Filter Pack BentoniteSeal Cement Grout
Borehole Wells Diameter Interval/Length Interval/Length Interval/Thickness Interval/Thickness Interval/Thickness

Site Well ID (feet bgs) (feet bgs) (inches) (feet) (feet) (feet) (feet) (feet)

1 M003-E 22.0 -21.5 2.0 11.25-21.25/10.0 0.0-11.25/11.25 9.25-21.25/12.0 7.25-9.25/2.0 0.0-7.25/7.25

M028-E* 21.0 21.0 2.0 11.0-21.0/10.0 0.0-11.0/11.0 9.0-21.0/12.0 7.0-9.0/2.0 0.0-7.0/7.0

M030-A 12.5 12.5 2.0 2.5-12.5/10.0 0.0-2.5/2.5 2-12.5/10.5 1.0-2.0/1.0 0.0-1.0/1.0

M030-E 16.0 16.0 2.0 6.0-16.0/10.0 0.0-6.0/6.0 4.0-16.0/12.0 2.0-4.0/2.0 0.0-2.0/2.0

M03I-A 12.5 12.5 2.0 2.5-12.5/10.0 0.0-2.5/2.5 2.0-12.5/10.5 1.5-2.0/0.5 0.0-1.5/1.5

M031-E 19.5 18.0 2.0 8.0-18.0/10.0 0.0-8.0/8.0 6.0-18.0/12.0 4.0-6.0/2.0 0.0-4.0/4.0

M032-A 12.5 12.5 2.0 2.5-12.5/10.0 0.0-2.5/2.5 2.0-12.5/10.5 1.2-2.0/0.5 0.0-1.5/I .5

M033-A 12.5 12.5 2.0 4.25-12.5/8.25 0.0-4.25/4.25 2.5-12.5/10.5 1.5-2.5/1.0 0.0-1.5/I .5

M034-A 12.5 12.5 2.0 4.25-12.5/8.25 0.0-4.25/4.25 2.5-12.5/10.5 1.5-2.5/1.0 0.0-1.5/1.5

M035-A 14.0 14.0 2.0 4.0-14.0/10.0 0.0-4.0/4.0 2.5-14.0/11.5 1.5-2.5/1.0 0.0-1.5/1.5

2 M016-E 24.5 24.0 2.0 14.0-24.0/10.0 0.0-14.0/14.0 12.0-24.0/12.0 10.0-12.0/2.0 0.0-10.0/10.0

Runway M101-A* 12.5 12.5 2.0 2.5-12.5/10.0 0.0-2.5-2.5 2.0-12.5/10.5 1.5-2.0/0.5 0.0-1.5/1.5
Area M112-A 12.5 12.5 2.0 2.5-12.5/10.0 0.0-2.5/2.5 2.0-12.5/10.5 1.0-2.0/1.0 0.0-1.0/1.0

M113-A 12.0 12.0 2.0 2.0-12.0/10.0 0.0-2.0/2.0 1.5-12.0/10.5 1.0-1.5/0.5 0.0-1.0/1.0

M114-A 12.0 12.0 2.0 2.0-12.0/10.0 0.0-2.0/2.0 1.5-12.0/10.5 1.0-1.5/0.5 0.0-1.0/1.0

M115-E 12.0 12.0 2.0 7.0-12.0/5.0 0.0-7.0/7.0 4.5-12.0/7.5 3.5-4.5/1.0 0.0-3.5/3.5

M116-E 20.0 20.0 2.0 10.0-20.0/10.0 0.0-10.0/10.0 8.0-20.0/12.0 6.0-8.0/2.0 0.0-6.0/6.0

M117-E 20.0 18.0 2.0 8.0-18.0/10.0 0.0-8.0/8.0 6.0-18.0/12.0 4.0-6.0/2.0 0.0-4.0/4.0



TABLE 3-7

SUMMARY OF SHALLOW MONITORING WELL CONSTRUCTION
CTO 280

ALAMEDA NAVAL AIR STATION
(Continued)

Total Total

Depth of Depth of Well Screen Blank Casing Filter Pack Bentonite Seal Cement Grout
Borehole Wells Diameter Interval/Length Interval/Length Interval/Thickness Interval/Thickness Interval/Thickness

Site Well ID (feet bgs) (feet bgs) (inches) (feet) (feet) (feet) (feet) (feet)

3 M03-04 11.0 11.0 2.0 3.0-11.0/ 10.0 0.0-3.0/3.0 2.5-11.0/8.5 1.5-2.5/1.0 0.0-1.5/1.5

M03-05 13.0 13.0 2.0 3.0-13.0/10.0 0.0-3.0/3.0 2.5-13.0/10.5 2.0-2.5/0.5 0.0-2.0/2.0

M03-06 12.0 12.0 2.0 3.0-12.0/9.0 0.0-3.0/3.0 2.5-12.0/9.5 1.5-2.5/1.0 0.0-1.5/1.5

M03-07 13.0 13.0 2.0 3.0-13.0/10.0 0.0-3.0/3.0 2.5-13.0/10.5 2.0-2.5/0.5 0.0-2.0/2.0

M03-08 13.0 13.0 2.0 3.0-13.0/10.0 0.0-3.0/3.0 2.5-13.0/10.5 2.0-2.5/0.5 0.0-2.0/2.0

5 M05-11 15.5 15.5 2.0 5.5-15.5/10.0 0.0-5.5/5.5 4.0-15.5i11.5 3.0-4.0/1.0 0.0-3.0/3.0

M05-12 15.5 15.5 2.0 5.5-15.5/10.0 0.0-5.5/5.5 4.0-15.5/11.5 3.0-4.0/1.0 0.0-3.0/3.0

6 M06-06 15.0 13.0 2.0 3.0-13.0/10.0 0.0-3.0/3.0 2.0-15.0/13.0 1.0-2.0/1.0 0.0-1.0/ 1.0

7A M07A-08 11.0 11.0 2.0 2.5-11/8.5 0.0-2.5/2.5 2.0-11.0/9.0 1.5-2.0/0.5 0.0-1.5/ 1.5

M07A-O9 11.0 11.0 2.0 2.5-11/8.5 0.0-2.5/2.5 2.0-11.0/9.0 1.5-2.0/0.5 0.0-1.5/1.5

7B & 11 MI 1-05 14.0 14.0 2.0 4.0-14.0/10.0 0.0-4.0/4.0 2.5-14.0/11.5 1.5-2.5/1.0 0.0-1.5/1.5

MI 1-06 14.0 14.0 2.0 4.0-14.0/10.0 0.0-4.0/4.0 2.5-14.0/11.5 1.5-2.5/1.0 0.0-1.5/1.5

7C M07C-06 14.0 14.0 2.0 4.0-14.0/10.0 0.0-4.0-4.0 2.5-14.0/11.5 1.5-2.5/1.0 0.0-1.5/1.5

M07C-07 13.5 13.5 2.0 3.5-13.5/10.0 0.0-3.5/3.5 2.0-13.5/11.5 1.0-2.0/1.0 0.0-1.0/1.0

M07C-08 13.5 13.5 2.0 3.5-13.5/10.0 0.0-3.5/3.5 2.0-13.5/11.5 1.0-2.0/1.0 0.0-1.0/1.0
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SUMMARY OF SHALLOW MONITORING WELL CONSTRUCTION
CTO 280

ALAMEDA NAVAL AIR STATION
(Continued)

Total Total
Depthof Depthof Well Screen BlankCasing FilterPack BentoniteSeal CementGrout
Borehole Wells Diameter Interval/Length Interval/LengthInterval/ThicknessInterval/ThicknessInterval/Thickness

Site WellID (feetbgs) (feetbgs) (inches) (feet) (feet) (feet) (feet) (feet)

7C M07C-09 14.0 14.0 2.0 4.0-14.0/10.0 0.0-4.0/4.0 2.5-14.0/11.5 1.5-2.5/1.0 0.0-1.5/1.5
(Cont.)

9 M09-05 14.0 14.0 2.0 3.5-13.5/10.0 0.0-3.5/3.5 3.0-14.0/11.0 2.0-3.0/1.0 0.0-2.0/2.0

M09-06 14.0 14.0 2.0 4.0-14.0/10.0 0.0-4.0/4.0 3.5-14.0/10.5 2.5-3.5/1.0 _ 0.0-2.5/2.5

lOB M I0B-OI 11.0 11.0 2.0 3.0-11.0/8.0 0.0-3.0/3.0 2.5-11.0/8.5 2.0-2.5/0.5 0.0-2.0/2.0

13 M 13-06 11.25 9.75 2.0 2.0-9.75/7.75 0.0-2.0/2.0 1.5-9.75/8.25 1.0-1.5/0.5 0.0-1.0/1.0

M 13-07 13.0 1.5 2.0 2.5-12.5/lO.O 0.0-2.5/2.5 2.5-13.0/10.5 1.0-2.5/1.5 O.O-1.0/1.0

M13-08 32.0 32.0 2.0 22.0-32.0/10.0 0.0-22.0/22.0 20.0-32.0/12.0 18.0-20.0/2.0 0.0-18.0/18.0

M13-09 13.0 12.5 2.0 2.5-12.5/10.0 0.0-2.5/2.5 2.0-13.0/1 l.O 1.5-2.0/0.5 0.0-1.5/1.5

16 M16-04 14.0 14.0 2.0 3.5-13.5/10.0 0.0-3.5/3.5 3.0-14.0/11.0 2.0-3.0/1.0 0.0-2.0/2.0

19 M19-05 30.0 30.0 2.0 20.0-30.0/10.0 0.0-20.0/20.0 18.0-30.0/12.0 16.0-18.0/2.0 0.0-16.0/16.0

Note: *Monitoringwell reinstalled because original well was destroyed by the Navy Construction Battalion.
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SUMMARY OF DEEP MONITORING WELL CONSTRUCTION
CTO 280

ALAMEDA NAVAL AIR STATION

Total Total

Depth of Depth of Well Screen Blank Casing Filter Pack Bentonite Seal Cement Grout
Borehole Wells Diameter Interval/Length Interval/Length Interval/Thickness Interval/Thickness Interval/Thickness

Site Well ID (feet bgs) (feet bgs) (inches) (feet) (feet) (feet) (feet) (feet)

1 M003-B 44.5 43.0 3.0 33.0-43.0/10.0 0.0-33.0/33.0 29.5-44.5/15.0 26.5-29.5/3.0 0.0-26.5/26.5

M028-C 92.5 90.0 3.0 80.0-90.0/10.0 0.0-80.0/80.0 75.0-90.0/15.0 72.0-75.0/3.0 0.0-72.0/72.0

M030-C 89.5 86.5 3.0 76.5-86.5/10.0 0.0-76.5-76.5 73.5-87.5/14.0 70.5-73.5/3.0 0.0-70.5/70.5

M03 I-C 92.5 87.5 3.0 77.5-87.5/10.0 0.0-77.5/77.5 74.5-88.0/10.5 71.5-74.5/3.0 0.0-71.5/71.5

2 M016-B 56.0 55.5 3.0 45.5-55.5/10.0 0.0-45.5/45.5 42.0-56.0/14.0 38.5-42.0/3.5 0.0-38.5/38.5

M023-C 115.0 110.0 3.0 99.5-109.5/10.0 0.0-99.5/99.5 97.0-110.0/13.0 94.0-97.0/3.0 0.0-94.0/94.0

Runway MI01-C 70.0 65.0 3.0 48.5-58.5/10.0 0.0-48.5/48.5 45.0-60.0/15.0 43.0-45.0/2.0 0.0-43.0/43.0
Area DRA-01 46.0 45.5 3.0 35.0-45.0/10.0 0.0-35.0/35.0 33.0-46.0/13.0 30.5-33.0/2.5 0.0-30.5/30.5

3 D03-O1 61.0 60.0 3.0 49.5-59.5/10.0 0.0-49.5/49.5 46.5-60.5/14.0 43.0-46.5/3.5 0.0-43.0/43.0

7A D07A-01 69.0 68.0 3.0 58.0-68.0/10.0 0.0-58.0/58.0 55.5-68.5/13.0 52.4-55.5/3.1 0.0-52.4/52.4

D07A-02 60.3 60.0 3.0 50.0-60.0/10.0 0.0-50.0/50.0 48.3-60.2/11.9 45.3-48.3/3.0 0.0-45.3/45.3

D07A-03 6I .5 60.5 3.0 50.0-60.0/10.0 0.0-50.0/50.0 46.5-61.5/ 15.0 43.0-46.5/3.5 0.0-43.0/43.0

7B & 11 DI 1-01 61.5 60.0 3.0 50.0-60.0/10.0 0.0-50.0/50.0 45.5-61.5/16.0 41.5-45.5/4.0 0.0-41.5/41.5

7C D07C-01 60.5 59.0 3.0 49.0-59.0/10.0 0.0-49.0/49.0 46.0-60.5/14.5 42.6-46.0/3.4 0.0-42.6/42.6

9 D09-01 61.0 60.5 3.0 50.0-60.0/10.0 0.0-50.0/50.0 46.6-61.0/14.4 44.3-46.6/2.3 0.0-44.3/44.3



TA,___ 3-8

SUMMARYOF DEEP MONITORINGWELL CONSTRUCTION
CTO 280

ALAMEDANAVAL AIR STATION
(Continued)

Total Total
Depthof Depthof Well Screen BlankCasing FilterPack BentoniteSeal CementGrout
Borehole Wells Diameter Interval/Length Interval/Length Interval/ThicknessInterval/ThicknessInterval/Thickness

Site WellID (feetbgs) (feetbgs) (inches) (feet) (feet) (feet) (feet) (feet)

10B DIOB-01 61.5 61.5 3.0 50.0-60.0/10.0 0.0-50.0/50.0 46.5-61.5/15.0 44.0-46.5/2.5 0.0-44.0/44.0

DIOB-02 81.0 60.5 3.0 50.0-60.0110.0 0.0-50.0/50.0 47.0-60.5/13.5 44.0-47.0/3.0 0.0-44.0/44.0

13 DI3-O1 101.5 60.0 3.0 50.0-60.0/10.0 0.0-50.0/50.0 48.6-63.0/14.4 44.6-48.6/4..0 0.0-44.6/44.6

19 D19-01 61.0 60.0 3.0 50.0-60.0/10.0 0.0-50.0/50.0 46.5-61.0/ 14.5 43.0-46.5/3.5 0.0-43.0/43.0
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SUMMARY OF ANALYSES PERFORMED ON NON-POINT SOURCE SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION

Analysis
(Method)

VOC SVOCs TPH-Purg TPH-Extr Metals General Pest/PCB Cyanide
Site FieldID (CLP) (CLP) MOD8015 MOD8015 (CLP) EDB Chemicals (CLP) (CLP)

3 NPS-S03-OI X X X X X X

NPS-S03-02 X X • X X X X

NPS-S03-03 X X X X X X

NPS-S03-04 X X X X X X

NPS-S03-07 X X X X X X

6 NPS-S06-01 X X X X X X

NPS-S06-02 X X X X X X

NPS-S06-03 X X X X X X

7A NPS-S07A-02 X X X X X

NPS-S07A-03 X X X X X

7B & 11 NPS-S07B-01 X X X X X

NPS-S07B-02 X X X X X

NPS-SI 1-01 X X X X X

7C NPS-S07C-01 X X X X X X

9 NPS-S09-01 X X X X X

NPS-S09-02 X X X X X
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SUMMARY OF ANALYSES PERFORMED ON NON-POINT SOURCE SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION
(Continued)

Analysis
(Method)

VOC SVOCs TPH-Purg TPH-Extr Metals General Pest/PCB Cyanide
Site FieldID (CLP) (CLP) MOD8015 MOD8015 (CLP) EDB Chemicals (CLP) (CLP)

9 NPS-S09-03 X X X X X
(Cont.)

10B NPS-SIOB-OI X X X X X
NPS-S10B-02 X X X X X

13 NPS-SI3-01*

16 NPS-S16-01 X X X X X
NPS-S16-02 X X X X X

19 NPS-SI9-01 X X X X X

NPS-SI9-02 X X X X X

Notes:

VOC - Volatile Organic Compound General chemicals for soil samples include:
SVOC - Semivolatile Organic Compound Total Organic Carbon

TPH-Purg - Total Petroleum Hydrocarbons, purgeable pH
TPH-Extr - Total Petroleum Hydrocarbons, extractable %Moisture
MOD 8015 - Modified EPA Method 8015 * - No data received from laboratory.

CLP- Contract Laboratory Program
EDB - Ethylene Dibromide
Pest/PCB - Pesticide/Polychlorinated Biphenyls



TABLE 4-1
PERCENTAGE OF QUALIFIED DATA

FIRST QUARTER GROUNDWATER SAMPLES AND HYDROPUNCH SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION

Percentage of Qualified Data at Estimated Concentrations
Method a b c d e f g h

VOCs
TAL 0.1 2.8 0.0 0.0 0.5 9.1 0.4 0.0
TICs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Aromatic Hydrocarbons 0.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SVOCs

TAL 0.5 3.2 0.0 0.0 0.2 3.3 1.6 2.3
TICs 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0

OC Pesticides and PCBs
OC Pesticides/PCBs 77 0.0 0.0 0.0 0.0 3.5 0.0 1.3

PCBs (only) I00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TPH-Purgeable 0.0 0.0 0.0 0.0 0.0 3.6 0.0 21
TPH-Extractable 0.6 0.0 0.0 0.0 0.0 5.5 0.0 24
Metals and Cyanide

Metals 0.0 15 2.2 1.3 0.0 0.0 13 2.9
Cyanide 0.0 4.5 4.5 0.0 0.0 0.0 0.0 0.0

General Chemistry Characteristics
Acidity 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Alkalinity 0.0 0.0 1.8 0.0 0.0 0.0 0.0 3.3
Conductivity 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0
Dissolved Oxygen 0.0 0.0 20 11 0.0 0.0 0.0 0.0
Hardness 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.4
Oil andGrease 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
pH 0.0 0.0 0.0 0.0 0.0 0.0 0.0 26
TDS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11
TOC 0.0 0.0 29 29 0.0 0.0 0.0 0.4
TotalSulfide 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Major Anions 0.0 0.0 9.1 0.0 0.0 0.0 0.0 1.6
Radionudides 0.0 26 0.0 0.0 0.0 0.0 37 34

OC Pesticides - Organochlorinepesticide a - Surrogaterecoveryoutside control limits (accuracy)
PCB- Polychlorinatedbiphenyl b - Contaminationfound in the blanksample (accuracy)
pH - Log of the hydrogenion concentration c - Matrixspike recovery outside control limits (accuracy)
SVOC - Sew/volatile organiccompound d - Duplicaterelativerespome differenceoutside control
TAL - Targetanalytelist limit (precision)
TDS - Total dissolvedsolids e - Internalstandardrecoveryoutsidecontrollimits(accuracy)
TIC - Tentativelyidentifiedcompound f - Calibrationcriteria not met (accuracy)
TOC - Total organiccarbon g - Quantificationless than quantitationlimit (accuracy)
TPH - Total petroleumhydrocarbon h - All other qualifications
VOC - Volatile organic compound



TABLE 4-2

PERCENTAGE OF QUALIFIED DATA SOIL SAMPLES
CTO 280

ALAMEDA NAVAL AIR STATION

Percentage of Qualified Data at Estimated Concentrations

Method a b c d e f g h

VOCs
TAL 0.1 3.6 0.0 0.0 0.2 6.1 1.7 1.1
TICs 0.0 0.0 O.O O.0 0.0 0.0 0.0 0.0

SVOCs
TAL 0.3 4.3 0.0 0.0 1.0 2.9 4.4 0.6
TICs O.0 0.0 0.O 0.O 0.O O.O 0.0 0.O

OC Pesticides and PCBs 18 0.0 0.O 0.0 0.O 1.7 1.5 1.4
Dioxins/Furans 0.0 0.0 O.O O.O 0.0 O.O 0.0 O.O
TPH-Purgeable 9.9 0.0 0.0 0.0 0.0 4.0 0.0 13
TPH-Extractable 3.1 0.0 0.0 0.0 0.0 7.4 0.2 22
Metals and Cyanide

Metals 0.0 8.5 5.5 3.2 0.O 1.1 16 3.1
Cyanide 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

General Chemistry Characteristics
CEC 0.0 0.0 0.0 O.0 0.O 0.0 0.0 0.0

_' pH 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.6
TOC 0.0 0.0 14 0.0 0.0 0.0 0.0 18

OC Pesticides - Organochlorinepesticide a - Surrogaterecoveryoutside controllimits
PCB- Polychlorinatedbiphenyl b - Contaminationfoundin the blanksample
pH - Log of the hydrogenion concentration c - Matrix spike recoveryoutside control limits
SVOC - Semivolatileorganiccompound d - Duplicaterelativeresponsedifferenceoutside control
TAL - Target analytelist limit
TIC - Tentativelyidentifiedcompound e - Internalstandardrecoveryoutside controllimits
TOC - Total organic carbon f- Calibrationcriterianot met
TPH - Total petroleumhydrocarbon g - Quantificationless thanquantitationlimit
VOC - Volatile organic compound h - All other qualifications



TABLE 5-1

SUMMARY OF FIELD WORK FOR SITE 1
CTO 280

_€ ALAMEDA NAVAL AIR STATION

Cone Surface

Penetrometer Shallow Deep Soil Shallow Deep Groundwater
Testing HydroPunch HydroPunch Sampling Wells Wells Sampling

CPT-S01-O1 HPI-2-A HP1-2-D SS1-BA-01 M003-E M028-C M001-A

CPT-S01-02 HP1-2-E HP1-5-D SS1-BA-02 M030-A M003-B M001-B*

CPT-S01-04 HP1-5-A HP1-8-D SS1-BA-03 M030-E M030-C M001-E

CPT-S01-05 HP1-5-E HPI-10-D SS1-BA-04 M031-A M031-C M002-A

CPT-S01-06 HP1-8-A HPI-ll-D SS1-BA-05 MO31-E M002-E

CPT-S01-07 HP1-8-E SS1-RA-O1 M032-A M003-A

CPT-S01-08 HPI-102A SS1-RA-02 M033-A M003-E

CPT-S01-10 HPI-10-E SS1-RA-03 M034-A M003-B

CPT-S01-11 HPI-11-A SS1-RA-04 M035-A M004-A

CPT-S01-12 HPI-11-E SS1-RA-05 M005-A

SS1-RA-06 MO06-A

SS1-RA-07 M007-A

SS1-RA-08 MO07-C _

SSI-RA-09 M025-A

SS1-RA-10 M025-E

SS 1-RA-11 M025-C'

SSI-RA-12 MO26-A

SS1-RA-13 MO26-E

SS1-RA-14 M027-A

SS1-RA-15 M027-E

SSI-RA-16 M027-B"

SS1-RA-17 M027-C"

SS1-RA-18 M028-A

SSI-RA-19 M028-E

SSI-RA-20 M028-C

SS1-RA-21 M029-A

SS1-AA-01 M029-E

SS1-AA-02 M030A

SS1-AA-03 M030-E

M030-C

M031A

M031-E

M03 I-C

M032-A

M033-A

M034-A

M035-A

• Monitoring wells will be sampled during Quarter 1 and Quarter3 only.



( ( (
TA 5-2

SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 1
CTO 280

ALAMEDA NAVAL AIR STATION

'4_ELL SAMPLE SAMPLE USCS FIELD VOLATILEORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

NO. DAlrE DEPTH CLASSIFICATION SCREEN CONPOUNOS COMPOUNDS PCWS AND DIOXiNS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

ff_.b_,: o. 1_) i.Wk0) (.a_0) lug0 ) (u_Vk0) lung)+t,t

M003-8 0e/15FJ4 0 S GIW 00 _ 2-METHYLNAPHTHALENE:540 HA TPHCAS DIESEL: 4200(X)J(h) ND

k4E303-B 0_/15/94 2 5 ,SP 00 NO NO HA TPHCAS MOTOROIL: 36000J(h) NO

MO03-B 0_I 5/94 4 5 SP O0 ND ND NA ND ND

M003-E 08/15/94 0 5 GM 0 0 NA NO NA TPHCAS MOTOROIL: 1390000J(h) NO

M003-E 08/15494 20 ;P-SC 0.2 NO NO NA TPHCAS DIESEL: 490000J(h) . ND

MOO3-E 08/15/94 4 5 SP 0.0 ND ND NA ND ND

M028-C 08/11/94 00 SW NA BENZO(A)ANTHRACENE:540 NA TPHCAS MOTOROIL: 150000J(h) ND
BIENZO(A)PYRENE:550

BENZO(B)FLUORANTHENE:710
CHRYSENE: 340

FLUORANTHENE:720

PYRENE: 550

M028-C '06/11/94 2 5 _ NO NO NA TPHCAS MOTOROIL: 62(XXX_(h) ND

M028-C 08/11/94 5 0 StN 1,2-DICHLOROETHENE(TOTAL): t5 BENZO(A)ANTHRACENE:1800 NA TPHCAS MOTOROIL: 1300(X)J(h) NO
BENZO(A)PYRENE:1700

BENZO(B)FLUORANTHENE:2100

BENZO(K)FLUORANTHENE:1100J(f)
CHRYSENE: 1500

FLUORANTHENE:12C0

INDENO(t ,2.3-CD)PYRENIE 7B0
PYRENE: 1200

07110195 Pixie 1
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 1
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL )SAMPLE SAMPLI_ USCS FIELD VOLATILE ORGANIC SEMIVOLA'rtLEORGANK) PESTICIDES, TOTAL PETROLEU. TOTAL PETROLEUM
NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'SANO DIOXlN$ HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

(_.b_, I .. (M-,W) (.Wkg) (.l_kO) (-Wkg) (uWkg) (uglkg)toa

[M02(LCDUP 0e/11/94 0 0 SW NA BENZO(A)ANTHRACENE:370 NA TPHCAS MOTOROIL: 130000J(h) ND
BENZO(A)PYRENE:420
BENZO{B)FLUORANTHENE:500
FLUORANTHENE:460

PYRENE:410

_030-A 08/15/94 0.5 SM 0.0 NA _D NA TPHCAS MOTOROIL: 1600000J(h) NO

MO30-A 0e/15/94 2 0 $P 0 5 NO kid NA TPHCAS MOTOROIL: 1070000J(h) NO

_030-A 06/15/94 4.5 GP 0.5 NO qO NA TPHCAS MOTOROIL: 68000J(h) ND

)A030-C D8/15/94 0.5 PAL 0.0 NA NO NA TPHCAS MOTOROIL: 480000J(h) ND

_030-C [38/15_4 2.0 SM 0.0 ND NO NA TPHCAS MOTOROIL: g0000J(h) ND

_O30-C _/15/94 4.5 SP 0.0 NO ND NA TPHCAS MOTOROIL: 190000J(h) ND

_4030-E 38/15,'94 0.5 SM 00 NA ND NA ND ND

MO3OJE _/15/94 20 SP 00 NO BENZO(B)FLUORANTHENE: 1900 NA TPHCASMOTOR OIL: 42QO00J(h) NO
CHRYSENE 2400

FLUORANTHENE: 1900
PYRENE: 2000

MO30-E 06/15/94 4 5 SP 00 NO NO NA ND ND

07110FJ5 Pl_e 2
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 1
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL ISAMPLE SAMPLE USCS FIELD VOLATILE O_GANtC SEulVOLATILEORGANtC PESTICIDESo TOTAL PE'TROLI:UM TOTAL PETROLEUM
NO. DATE DIFJPTHCLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PClrS AND DIOXINS HYDROCARBONSEXTRACTABLE HYDRCK::ARBONSPURGEABLE

[feel,b_'] • • (mmVv) (ug/kO) (._kg) (ug/kO) (ug/kO) (uga,g)eee

MO31-A _8/10/94 0 0 SM 00 _ kiD NA ;TPHCASDIESEL: 95000J(a,h) ND

TPHC ASJP5: 53000J(a,h)
TPHCASMOTOROtL

190000J(a,f,h)

MIO31-A 06/10/94 25 SP 0.0 NO MO NA ND ND

MIO31-A 06/10/94 5 0 SP 0.0 NO kiD NA NO NO

• 031-C De/lOt94 O0 SP None NA MiD NA ND ND

M1031-C 06/10d94 2.5 SP NI_ NO MO NA ND ND

MIO31-C 06/10/_1 50 SP-SW Norm NO NO NA NO ND

M1031-CDUP 06/10/94 25 SP None NO NO NA NO ND

M031-E 06/10/94 00 SP-SM O.0 NA NO NA ND NO

MO31-E E_/10/94 2 S SP-SM 0.0 NO NO NA TPHCASDIESEL: 76000J(h) NO

MO31JE 38/10/94 50 SP-SM 0 0 NO NO NA ND ND

MO32-A :_/11/94 0 0 SM 0 1 NA NO NA TPHCASMOTOROIL: 79000J(h) ND

07110F35 Pmoe 3
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE I
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE SAMPLE USCS FIELO VOLAllLE ORGANIC SEMIVOLA_LE ORGANIC PESTICIDES. TOTAL PETROLEUM TOTAL PETROLEUM

NO. DATE DEPTH :LASSIFICAI_N SCREEN COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

'f"'4. bos • • (WAVY) (uSa(O) (ua_kg) (uolkg) (u_o) (uglk9)te_

MO32-A 06/11/94 2 5 Ski 0.t MID NO NA TPHCAS MOTOROIL: 35000J(h) ND

MO32-A 06/11/94 5 0 SP 0 1 NO NO NA ND NO

MO33-A 0e/10/94 0 0 _ 0,0 I_ NO NA TPHCAS DIESEL: 16000J(h) ND

TPHCAS MOTOROIL: 63000J(f,h)

I_ 06/10/94 2 5 SC 0 0 MD NO NA TPHCAS DIESEL: 110OOJ(a.h) ND

TPHCAS MOTOROIL: 29000J(a.f,h)

MO33-A 06/10/94 S0 S1N 00 NID ND NA NO ND

MO34-A 06/10/94 0 0 S1N 00 NA NO NA TPHCAS DIESEL: 570000J(h) TPHC ASGASOLINE: 1900J(a,h)

TPHCAS MOTOROIL: 1100000J(f.h)

MO34-A 06/10/94 2 5 CL 0 0 MD ND NA TPHCAS DIESEL: 71000J(a,h) ND
TPHCAS MOTOROIL:

180000J(a.f,h)

MO34.,A 06/10/94 50 SW 0 0 NO 2-METHYLNAPHTH/_.ENE:440 NA TPHCAS DIESEL: 75000J(a,h) ND
ACENAPHTHENE:800 TPHCAS JPS: 46000J(a,h)

ANTHRACENE:390J(g) TPHCAS MOTOROIL: 140000J(a.f)
FLUORENE: 400

NAPHTHALENE:1300

M035-A 06/10/94 00 _ 00 MA PYRENE: 360 NA TPHCAS DIESEL: 52000J(h) ND
TPHCASMOTOR OIL 160000J(f,h)

071'_0/95 Pl_e 4
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 1
CTO 28O

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE SAMPLE USCS FIELD VOLATILEORGANIC SEMNOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH ._LASSIFICATION SCREEN CO_POUNDS COMPOUNDS PCB'SAND DK)XlNS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

:feet.b_, •" (PI_W)... 1"0_0) (uWlcg) (.g_k0) (uWk0) lugAg )

MO35-A 0e/10_94 2 5 _ O0 NO BENZO(A)ANTHRACENE:7700 NA TPHCAS DIESEL: 110000J(h) NO

BENZO(A)PYRENE:12000 TPHCAS MOTOR OIL: 300000J(f,h)
BENZO(B)FLUORANTHENE:15000

BENZO(G.H,I)PERYLENE:5700

BENZO(K)FLUORANTHENE:4900
CHRYSENE: 8700

FLUOI_I,NTHENE: 10000

INDENO(1,2,3-CO)PYRENE:7500
PHENANTHRENE: 4900

PYRENE: 12000

MO35-A 08/10/94 50 SC 00 NO BENZO(G,H.I)PERYLENE:420J(e) NA TPHC ASDIESEL: 2200Q00J(h) ND
TPItC AS JP5: 2100000

TPHCAS MOTOROIL 65Q00J(_h)

M030-IEDUP 0e/15,'94 45 SM 00 MO NO NA NO NO

SSI-AA-O1 07112194 0.0 - - MA NO NO TPHCAS MOTOROIL: 110000J(h) ND

SS1-AA-01DUP 07112/94 0 0 - NA NO ND TPHCASMOTOR OIL: 17(XX)0J(h) NO

SS1-AA-02 07112J94 00 - NA NO 4,4'-DOT: 17J(g,h) TPHCASMOTOROIL: 49(X)00J(h) ND

SS1-AA-O3 07112/94 0 0 - NA NO ND TPHCAS MOTOROIL: 1200000J(h) NO

SS1-BA-,01 07116_94 0 O - - NA MA ND TPHCASMOTOROIL: 220000J(h) NO

SSI-BA,,02 D7116/94 0O - - NA MA ND TPHCAS MOTOROIL: 270000J(a,h) NO

07110_5 Page 5
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 1
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES., TOTAL PETROLEUM TOTAL PETROLEUM

NO. DATE DEPTH CLASSJFICATION SCREEN COMPOUNDS COMPOUNDS PCB'SAND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

[feet bgs • • (ppmtv) (ug4(g) (ug/kg) (ug/kg) (ug/kg) (ug/kg)eet

SSI-BA_3 07116194 0 0 - NA NA ND TPHCAS MOTOROIL: 280000J(f.h) ND

SSt-IBA_4 07116/94 00 - - NA NIA ND TPHCAS MOTOROIL: 480000J(h) ND

SS1-BA-05 07116/94 l 00 - - kl_ NA AROCLOR-12180:720 TPHCAS MOTOROIL: 680(X)OJ(f,h) NO

SS1_-05 DUP 0711e/94 0 0 - - _ NA AROCLOR-1260:1000 TPHCAS MOTOROIL: 700000J(f,h) ND

SSI-RA-01 07116194 00 - - MA NO AROCLOR-1254:2000J(a) TPHCAS MOTOROIL 200000J(h) NO

SS1J_A_ 07116/94 00 - - MA NO AROCLOR-1260:440J(a) TPHCAS MOTOROIL: 2600000J(f,h) NO

SS1-RA,-QG 07116/94 00 - _ _ NO AROCLOR-1260: 1000 TPHCAS MOTOROIL: 26..€_(X_J(h) NO

SSI-RA,-04 07116/94 00 - - NA BENZO(A)ANTHRACENE:2900 NO TPHCAS MOTOROIL: 560000J(h) ND
BENZO(A)PYRENE:4700

BENZO(B)FLUORNMTHENE:4800

BENZO(G,H,I)PERYLENE:2300
BENZO(K)FLUORANTHENE:2600
CHRYSENE:2700

FLUORANTHENE:2300

INOENO(1,2.3-CD)PYRENE: 2300
PYRENE: 2700

SS14_A_4 - BENZO(A)ANTHRACENE 4000 NO TPHC ASMOTOROIL: _0000J(h) ND
BENZO(A)PYRENE:7100

BENZO(B)FLUORANTHENE 7200

BENZO(O,H,I)PERYLENE 3300

BENZO(K)FLUORANTHENE 4,100
CHRYSENE: 4300

FLUORANTHENE 3600

07110/95 P_ 6
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 1
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE SAMPLE USCS FIELD VOLA'nLE ORGANIC SEMIVOLA1RLEORGANIC pE$1,qCIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH _LASStFICATION SCREEN COMPOUNDS COMPOUNDS PCB'SAND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

:f_ bgs • • (_.W) (._k0) ("g_0) (ug_g) (ug_0) (u_g)eoe

SS14qtA.04 07116194 O0 INDENO(1,2,3-CD)PYRENE: 3700
PYRENE: 4000

SSt J_A-05 07116/94 0 0 - - NA ND ND TPHCAS MOTOROIL: 710000J(h) iND

SS1JRU_,-06 07116/94 0 0 - - NA BENZO(A)PYRENE: 190 ND TPHCAS MOTOROIL: 520000J(h) NO

BENZO(B)FLUORANTHENE:780

SS1J_A-07 07116/94 0.0 - - NA NO NO TPHCAS MOTOROIL: 110000J(h) ND

SSt.R._I_08 07112/94 00 - - HA ACENAPHTHENE:670 4,4'-DDT: 440J(a) TPHCAS MOTOROIL: 560000J(h) ND
ACENAPHTHYLENE;720 ALPHA-CHLORDANE:140J(a,h)

ANTHRACENE: 1200 GAMMA-CHLORDANE:140J(a)

BENZO(A)ANTHRACENE:1800
BENZO(A)PYRENE: 12000
CANBAZOLE: 1900

CHRYSENE: 2200

DIBENZ(A.H)ANTHRACENE: 1300
FLUORENE: 600

INDENO{1,2,3-CO)PYRENE: 1000
PHENANTHRENE 15000

PYRENE: 29000

SS1-RA-09 07112/94 0 0 - - NA ACENAPHTHENE:450 4,4'-DDT: 19J(h) TPHCASMOTOR OIL: 140000J(h) ND
BENZO(A)ANTHRACENE:1600

BENZO(A)PYRENE 3300

BENZO(6)FLUORANTHENE 3300

BENZO(G.H.I)PERYI.ENE: 1800

BENZO(K)FLUORANTHENE:820
CHRYSENE: 1700

DIBENZ(/_,H)ANTHRACENE: 600

FLUORANTHENE:1100

INOENO(1,2,3-CD)PYRENE 2400
PHENANTHRENE: 410

PYRENE; 1800

07110/g6 Page 7
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TA 5-2

SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 1
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

tMELL ,,,,M,',.elSAMPLE USC8 fiELD VOiL.A'I1LEORGANIC $EMIVOtLATiLEORGANIC PESTICIDES. TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH C_FICATION SCREEN ODMPOUNDS COMPOUNDS PCB'S AND DIOXIN$ HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

tfe_bl_] . • (ppe_v) luga(o) luga_g) (._ku) luo_e) (ugJkm

SS1-RA-IO 37112294 0 0 - NA NO NO TPHC ASMOTOROIL: 130(XX)J(h) ND

SSl-RA-11 D7112394 00 - - HA NO 4,4'-DOT: 44 TPHCAS MOTOROIL: 330000J(h) ND

SSI-RA-12 07112/94 O0 - NA NO NO TPHCAS MOTOROIL: 38000J(h) ND

SSI-RJ_12 07112/94 00 - NA NO ND NO ND

;S1-RA-13 07/17../94 00 - NA NO ND TPHC ASMOTOROIL; 33000J(h) NO

SSI.RA-14 07112/94 00 - NA MO ND ND ND

SS1_-15 07112/94 00 - NA NO ND TPHCAS MOTOROIL: 110000J(h) ND

SSI4_L4,-16 07112194 00 - NA MD ND TPHCAS MOTOROIL: 48000J(h) ND

SS1-RA-17 07112/94 00 - NA MD ND TPHCAS MOTOROIL: 23(X)OJ(h) ND

SSI-RA-t8 07112194 00 - HA BENZO(A)ANTHRACENE:350J(g) ND TPHCAS MOTOROIL: 330(OOJ(h) ND

SS1-RA-19 07112/94 0 0 - NA MD ND ND ND

;St-RA-20 07112/94 20 - NA MD NO TPHC AS MOTOROIL: 41000J(h) HD

07110/_ Page 6
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TA 5-2

SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 1

CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE SAMPL_ USCS FIELD VOLA'nLE ORGANIC SEmVOLATILE ORGANIC PES'nClOES, TOTAL PETROLEUM TOTAL PETROLEUM

NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

[r_. b_l • • IpW,Vv) I.WkO) (.W_g) I-_kg) (uWk0) (._kg)Jee

SSl-RA*21 37112/94 21. - - NA MD ND TPHCAS MOTOROIL: 220000J(h) ND

• Sampledepthindicatedrepresentsthetopof an 18-Inchsampleinterval.

" USCS Interpretation(forsoilboringsonly):

GW = well-gradedgravel SW = well-gradedsand ML = inorganicsiltandveryfinesands MH = inorganicsilts,micacaousordiatomaceous
GP = poorly-gradedgravel SP = poody-grededsand CL = inorganicclay, finesandorsiltysoils
GM = siltygravel SM = siltysand low-reedplasticity CH = inorganicclay, highplasticity
GC = clayeygravel SC :dayey sand OL = organicsiltsand OH = organicsilt/day,med- highplasticity

organicsiltyclays PT = peat

°°" Fieldscreeningresultswere obtainedusinga photolonizatlondetectorcalibratedusinga 100ppm/vIsobutylenestandardgas (forsoilboringsonly).

AnalyticalDataComments: ug/kg = Miclngramsperkilogram NO = Analytesreportedbelowdetectionlimits
ng/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Pads permillionvolume
PCBs = PolychlodnatedBiphenyls

AnalyticalQA/QCComments: (a) - Surrogaterecoveryproblem (e) - Intamalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative

"-" = NotApplicable

01110195 Page 9



TABLE 5-3

METAL RESULTS IN SOIL EXCEEDING TEN TIMES THE STLC
FROM SITE 1

CTO 280
ALAMEDA NAVALAIR STATION

Detected

Sample Lxw,ation and Depth Sample Date Metal Concentration STLC x 10

_m_/k_) (mg/kg) (')

M003-B-.5 08/I5/94 BARIUM 1120 1000.00

M003-B-2.5 08115/94 LEAD 58.3 50.00

M003-E-2 08/15/94 BARIUM 1130 1000.00

M028-C-0 08/11/94 LEAD 53.1 50.00

M028-C-2.5 08/11194 CADMFtJM l 1.0 10.00

08/11/94 LEAD 179 50.00

M028-C-5.0 08/11194 BERYLLIUM 8.6 7.50

08/11194 CADMIUM 62.6 10.00
08/I 1/94 COPPER 969 250.00

08/11194 LEAD 1520 50.00

M030-A-2 08/15194 LEAD 74.8 50.00

M030-C-.5 08115194 LEAD 135 50.00

M034-A-0 08110194 LEAD 108 J 50.00

M035-A-2.5 08/10194 LEAD 154J 50.00

SS1-AA-1 07112/94 LEAD 338 50.00

SSI-AA-1DUP 07112/94 LEAD 430 50.00

SS1-AA-2 07112194 LEAD 202 50.00

SS1-BA-1 07116194 LEAD 134 J 50.00

SS I-BA-2 07116194 LEAD 102 J 50.00

SSI-BA-3 07116194 LEAD 71.2 J 50.00

SS1-BA-4 07116194 BARIUM 1090 1000.00

SSI-BA-5 07116194 LEAD 111 J 50.00

SSI-BA-5DUP 07116194 LEAD 72.3 J 50.00

Note: (a)Forthe purposeofa screeningcriteriaforthisdocument,soilconcentrationshavebeencomparedto a value
equal to 10 times theSTLC.

J - Estimated Concentration

STLC - Solubility Threshold Limit Concentration

1



TABLE 5-3

METAL RESULTS IN SOIL EXCEEDING TEN TIMES THE STLC
FROM SITE 1

CTO 280
ALAMEDANAVAL AIR STATION

(Continued)

Detected

Sample Locationand Depth Sample Date Metal Concentration STLC x 10
(mF-/k_? (m_i,/kg)(a)

SS1-RA-1 07/16/94 LEAD 158 J 50.00

SSl- -lO o7/12/94 LEAD 50.4 5o.oo

SS I-RA- 11 07/12/94 LEAD 50.9 50.00

SS1-RA-14 07/12/94 LEAD 752 50.00

SS1-RA-2 07/16/94 LEAD 205 J 50.00

SS1-RA-3 07116194 LEAD 94.3 J 50.00

SS1-RA-4 07116194 LEAD 55.3 J 50.00

SSI-RA-4DUP 07116194 LEAD 51.5 J" 50.00

SSI-RA-5 07116194 LEAD 91.9 J 50.00

SS I-RA--6 07116/94 LEAD 223 J 50.00

SSI-RA-7 07/16/94 LEAD 52.1 J 50.00

SS1-RA-8 07112/94 CADMIUM 12.0 J 10.00

07112/94 LE.AD 643 50.00

SSI-RA-9 07/12/94 LEAD 83.5 50.00

Note: (=)For the purpose of a screening criteria for this document,soft concentrations have been comparedto a value
equal to10timestheSTLC

J - EstimatedConcentration

STLC- SolubilityThresholdLimitConcentration
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T _ 5-4

SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE I

CTO 280
ALAMEDA NAVAL AIR STATION

TOTAL
WELL WATER SAMPLE VOLATILE ORGANIC SEMIVOLA'nLE ORGANtC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BLEARING DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE (ug/L) (ugJ1.) (ug/L) (ug/L) (ug/L) (mglL)

MOO1-A I 10/04/94 NO ND NA NA !NA 1290

MDO1-ADUP 1 10/04/94 ND NO NA NA _NA 1410

M001-B 2 10/05/94 CARBONDISULFIDE: 3 NO NA NA NA 17400 "

MOO1-E 1 10/04/94 ICHLOROBENZENE:2 NAPHTHALENE 110 HA NA NA 1650

ETHYLBENZENE 1

XYLENE(TOTAL) 6

MO02-A 1 12/07/94 1,2..OICHLOROETHENE(TOTAL) 52 NO HA NA NA 2200

TRICHLOROETHENE 71

MQ02-E 1 10/04/9.4 NO NO HA NA NA 15200

M003-A 1 10/04/94 NO ND HA HA NA 362

MIO03-B 2 11/28/94 NO PHENOL 12 NA NA NA 19000

MO03-E I 10/04/94 NO ND HA HA NA 591

MO04-A 1 10105/94 !NO ND NA HA NA 1610

1 10/05/94 1,2-DICHLOROETHENE(TOTAL) 2J(h) NO HA HA NA 722
VINYL CHLORIDE 1

M006-A 1 10/05,/94 ND ND HA NA NA 186

MOO7-A 1 10/06/94 1,2-DICHLOROETHENE(TOTAL) 1 ND HA NA NA 456

M(X)7-ADUP 1 10/06/94 t,2-DICHLOROETHENE(TOTAL) 1 ND NA NA NA 320

tAO0?-C 2 10/05/94 CARBONDISULFIDE 3 BIS(2-ETHYLHEXYL)PHTHALATE98 ! NA NA NA 13600

M(]25-A 1 10/06/9.4 ND NO HA NA NA 22S00

M025-C 2 10/06/94 NO NO NA NA NA 4210
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T? 5-4

SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE I

CTO 280
ALAMEDA NAVAL AIR STATION

(Continued)

TOTAL
WELL WATER SAMPL| VOLATILE ORGANIC SEMIVOLAI1LE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. SEARING DATE COMPOUN08 COMPOUNDS PCB'S AND DIOXINS ! HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE lug/L) lug/L) (ug/L) (ug/L) |ug/L) (rag/L)

MO25-E 1 10/06/94 NO ND NA NA NA 684

MO26-A 1 10/06/94 ND BIS(2-ETHYLHEXYL)PHTHALATE87 NA NA NA 26700

MO26-E 1 10'07/94 1,1,1-TRICHLOROETHANE:1 NO NA NA NA 9770

MO27-A 1 10/07/94 1.2-DICHLOROETHENE(TOTAL): 6 NO NA NA NA 1700

M027-C' 2 11/30/94 ND ND NA NA NA 16000

MO27-E 1 10/07/94 1.2-DICHLOROETHENE(TOTAL): 6 ND NA NA NA 2480

MO28-A 1 10/10/94 1.1-DICHLOROETHANE 2 2.4-DIMETHYI.PHENOL: 13000 NA NA NA 1160

1.2-DICHLOROiETHEME(TOTAL) 3100
BENZENE 3

CHLOROSENZENE 4
ETHYLBENZENE 2

TOLUENE 1700

VINYL CHLOnlOE 4200

XYLENE (TOTAL) 11

MO28-ADUP 1 10/10/94 t.I-DICHLOROETHANE 61 2.4.OIMETHYLPHENOL 8200 NA NA NA 1120

1,2-OICHLOROETHENE(TOTAL) 4700
BENZENE: 120

CHLOROBENZENE 130

ETHYLBENZENE 100
TOLUENE 2200

VINYL CHLORIDE 11000

XYLENE {TOTAL) 510

MO2B-C 2 12J01/94 BROMODICHLOROMETHANE 2 NO NA NA NA 2700
CHLOROFORM 34

M028-E 1 11/28/94 1.1-OICHLOROETHANE 5 2,4-OIMETHYLPHENOL 22 NA NA NA 59O

1,2-DICHLOROETHENE(TOTAL) 16 PHENOL 15

BENZENE 16J(f)
CHLOROBENZENE 24

JETHYLBENZENE 16
TOLUENE 12J(f)
VINYLCHLORIDE 22

XYLENE(TOTAL) 43

07110,<.;5 . Page 2
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TI ; 5-4

SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE I

CTO 280
ALAMEDA NAVAL AIR STATION

(Continued)

TOTAL
WELL WATER SAMPLE VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BEARING DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE (ug/L) (ug/t.) (ug/L) (ug/L) (ug/L) (mglL)

M029-A 1 10/10/94 BENZENE 5 ND NA NA NA 648
TOLUENE 4

M029-E 1 10/10/94 1,2-DICHLOROETHENE(TOTAL) 1 NO NA NA NA 1060
BENZENE 3

XYLENE (TOTAL) 1

MO30-A 1 10/10/94 NO NO NA NA NA 516

M030_; 2 12J05/94 CHLOROFORM 2 ND NA NA NA 24000

MO304E 1 10/10/94 ND ND NA NA NA 1130

M031-A 1 10/10/94 NO ND IdA NA NA 862

M031-C 2 12JOt'J94 CHLOROFORM 1 NO NA NA iNA 23000

MO31-E 1 10/10/94 NO ND NA NA NA 886

M032-A 1 10/11/94 1,2-DICHLOROETHENE(TOTAL) 2 ND NA NA 'NA 690
VINYLCHLORIDE 3

MO33-A 1 11/29/94 1.2-DICHLOROETHENE(TOTAL) 24 ND NA NA NA Z30

MO34-A 1 10/11/94 il,I-DICHLOROETHANE 12 2.4-DIMETHYLPHENOL 240 NA NA NA 1080
1.2-DICHLOROETHENE(TOTAL) 200 NAPHTHALENE 280

BENZENE 100

CHLOROBENZENE 62
ETHYLBENZENE 44

TOLUENE B40

VINYL CHLORIDE 1400

XYLENE (TOTAL) 220

_1035-A 1 10/11FJ4 1,2-DICHLOROETHENE(TOTAL) 15 ND NA NA NA 522
CHLOROFORM 7

TOLUENE 1

TRICHLOROETHENE 7

M035A DUP 1 10/11/94 1.2-DICHLOROETHENE(TOTAL) 15 ND NA NA NA 454
CHLOROFORM 7
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE I

CTO 280
ALAMEDA NAVAL AIR STATION

(Continued)

TOTAL
WELL WATER SAMPLE VOLATtLEORGANIC SEMIVOLAT)LEORGANIC PESTtCIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BEARING DATE COMPOUNDS COMPOUNDS PCB'SAND DIOXlNS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE lug/L) (ugIL) (ug/L) (ug/l.) (ug/L) (rag/L)

M035-ADUP !TOLUENE 1

TRICHLOROETHENE 6

HPI-10-A 1 08/09/94 1.2-DICHLOROETHENE(TOTAL) 1 NA NA NA NA 405

HPI-10-D 1 08/09/94 CARBONDISULFIDE 2 NO NA HA NA 3430

HPI-10-E 1 06/10/94 CARBONOISULFIDE 06J{f.g) NO NA NA NA 6110

HPI - 11-A 1 06/O9/94 'ND NO NA NA NA 762

HPI-I'I-O 1 08,'0oj/94 NO ND NA NA NA 12600

HPl-11-E 1 08_09/94 ND ND NA NA NA 14000

HP1-2-A 1 06/0e/94 CARBONDISULFIDE 4 ND NA NA NA ND

HP1-2-ADUP 1 oex]e/94 NO BIS(2-ETHYLHEXYL)PHTHALATE NA NA NA 25200 J(h)
4 0J(b)

HP1-2-D 1 08/00/94 ND ND NA NA NA 28100 J(h)

HPt-2JE 1 08/06/94 CARBON DISULFIDE 2 ND NA NA NA 4520

HPI-5-A 1 De/De/94 ND ND NA NA NA 1240 J(h)

HPI-5-D 1 06/02/94 ND NO NA NA NA 21600

HPt-5-E 1 08'09/94 CARBONDISULFIDE 3 ND NA NA HA 5130

HPI_8-A 1 08/15/94 CARBONDISULFIDE I ND NA NA NA 188

HP1-8-O 1 08/15/94 CARBON DISULFIDE 8 NO NA ! NA NA 8730

i

HP1_8-E 1 08/1S/'cj4 ND ND NA NA NA !140

HPI.8-E DUP 1 08/15/94 ND !ND NA NA NA 1190
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• ( (t
Analytical% .a rnmments: uglkg = Microgramsperkilogram ND = Anaiytesreportedbelowdetectionlimits

ug/L = Microgramsperliter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppndv = Partsper millionvolume
SHP = "Shallow"HydroPunchobtainedfromfirstwater-bearingzone. PCBs = PolychlorinatedBiphenyls

DHP = "Deep"HydroPunchobtainedfrom secondwater-bearingzone.

AnalyticalQAJQCComments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,refertodata validationnarrative



TABLE 5-5

METAL RESULTS IN GROUNDWATER EXCEEDING 95 PERCENT/95 PERCENT STI

FROM SITE 1
CTO 280

ALAMEDA NAVAL AIR STATION

Dete_ed
SampleLocation SampleDate Metal Concentration UpperTolerance

(u_,/L) Limit/u_L_ ")

M001-A 10/04194 NICKEL 9.8 J 6.6

MOO1-E 10/04/94 NICKEL 14.8 J 6.6

M002-A 12/07/94 BERYLLIUM 1.5 J 1.3

M004-A 10105194 BERYLLIUM 2.3 J 1.3

M005-A 10105194 BERYLLIUM 1.7 J 1.3

M006-A 10/05194 BERYLLIUM 2.2 J 1.3

10105194 NICKEL 9.8 J 6.6

M007-A 10/06/94 BERYLLIUM 2.3 J 1.3

M007-A Dup 10106194 NICKEL I1.4 J 6.6

M025-E 10/06/94 SILVER 35.0 R 2.4

M026--A 10/06/94 SILVER 2.8 R 2.4

M028-A 10110/94 CHROMIUM 4.2 J 3.2

M028-E 11/28/94 BERYLLIUM 1.5 J 1.3

M029-E 10/10/94 LEAD 1.g J I

M030-E 10/10/94 LEAD 2.3 J 1

M033-A 11/29194 SELENIUM 3.8 J 1.0

Note: (a)Thisvaluerepresentstheuppertolea'axw,eintervalofthe95percent/95percemSTI(95/95STI).The95/95STIisthevaluebelow
which95percentofthegroundwatersamplesareexpectedtofall95percentofthetime,basedonpreviousgroundwater

samplescollectedfromNAS Alamedafromareasofnon-industrialuse.

J-Estimatedconcentration

STI-StatisticalToleranceInterval

I
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SUMMARY OF QUALITY CONTROL ORGANIC CHEMICAL ANALYSES FROM SITE I

CTO 280
ALAMEDA NAVAL AIR STATION

WELL SAMPLE VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE COMPOUNDS COMPOUNDS PC8'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

(ugiL) lug/L) (ug/L) lug/L) (ugiL)

SOI-ER-01 07112/94 NA NO NO TPHC ASDIESEL 120J(h) NO

S01-ER4D2 07116/94 NA ND ND ND ND

S01-ER-03 06K]e/94 ND NO ; NA NA NA

S01-ER-04 _ ND ND NA NA NA

S0t-ER-05 06/10/94 NO NO NA ND ND

S01-ER-06 06/15/94 NO NO NA NA NA

S01-ER-07 06/15/94 CARBONDISULFIDE 6 ND NA TPHCAS MOTOROIL 740J(h) NO

S0t.TB (_/15/94 ND NA NA NA NA

S01-TB-01 08/02/94 NO NA NA NA NA

SO1.TB-02 0e/0_94 NO NA NA NA NA

SOt-TB-03 06/09/94 1.2-DICHLOROETHANE 0 5J(f) NA NA NA NA

S01-TB-04 10/04_4 t. 1.1.TRICHLOROETHANE 9 NA NA NA NA

1.1-OICHLOROETHANE 5

1.1-DICHLOROETHENE 1

TRICHLOROETHENE 5

XYLENE (TOTAL) 1

S0t -TB-O5 00/10/94 NO NA NA NA NA

S01-TB-06 0e/15/94 1,2-DICHLOROETHANE 1 NA NA NA NA

SO1-TB_)7 10/05/94 1,2-DICHLOROETHANE 2 NA NA NA NA

S01-TB_ 10/06/94 12-DICHLOROETHANE 2 NA NA NA NA
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SUMMARY OF QUALITY CONTROL ORGANIC CHEMICAL ANALYSES FROM SITE I

CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE VOLA11LEORGANIC SEMIVOLA11LEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO, DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

S01-TB_9 10107FJ4 I 2-OlCHLOROETHANE 2 NA NA NA NA

S0t-TB-IO 10/10/94 1,2-DICHLOROETHANE 1 NA NA NA NA

TB 10/11/94 1.2-OICHLOROETHANE:1 RA NA NA NA

TB 10/05/94 1,2-DICHLOROETHANE 2 NA NA NA NA

TB 10/06FJ4 1.2-DICHLOROETHANE:2 NA RA NA NA

CHLOROMETHANE 2J(f)

Analytical Data Comments: og/kg = Microgramsperkilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat repodedconcentration ppm/v = Partspermillionvolume
TB = TripBlank PCBs = PolychlodnatedBiphenyls
ER = EquipmentRinsate

AnalyticalQA/QCComments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative

07/11_JS Page 2



TABLE 6-1

SUMMARY OF FIELD WORK FOR SITE 2
CTO 280

ALAMEDA NAVAL AIR STATION

Cone Surface

Penetrometer Shallow Deep Soil Shallow Deep Groundwater
Testing HydroPunch HydroPunch Sampling Wells Wells Sampling

CPT-S02-01 HP2-1-A HP2-I-D SS2-1 M016-E M016-E M010-B I

CPT-S02-02 HP2-1-E HP2-2-D SS2-2 M023-C M011-A

CPT-S02-03 HP2-2-A HP2-4-D SS2-3 M012-B

CPT-S02-04 HP2-2-E HP2-5-D SS2-4 M013-C I

CPT-S02-05 HP2-4-A SS2-5 M016-E

CPT-S02-06 HP2-4-E SS2-6 M016-B

CPT-S02-07 HP2-5-A SS2-7 M020-B'

HP2-5-E M021-A

M021 -E

M021-C*

MO22-A

M022-E

M023-A

M023-E

M023-C

M023-B"

M024-A

M024-E

a Monitoring wells will be sampled during Quarter 1 and Quarter 3 only.
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 2
CTO 280

ALAMEDA NAVAL AIR STATION

WELL _L_MPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

NO. DATE DEPTH CLASSIFICA'I1ON SCREEN COMPOUNOS COMPOUNDS PCB'S AND O4OXINS HYDROCARBONS EXTRACTABLE HYDROCARBONS PURGEABLE

{feetobg s • • (ppm/v) (u_kg} (ug/kg) (ug/kg) (ug/kg) (ug/kg)eta

MO16-8 D8/15/94 0 5 SP NO NO NA TPHC AS MOTOR OIL 160000J(h) ND

M016-8 06/15/94 2 0 SP _0 ND NA 'ND ND

MO16-B 06/15/94 8 0 5P hiD ND NA TPHCAS MOTOROIL 38000J(h) NO

MO16-E [36/t 5/g4 0 5 SP IND NO NA TPHC AS MOTOR OIL 88000J(h) NO

MO16-1E 06/15/94 2 0 SP !ND NO NA NO NO

M016-4E 06/15/94 8 0 ISP !NO ND NA !TPHC AS MOTOROIL: 25000J(h) ND

MO2:_-C o8122/94 o o IGW 'NA NO NA TPHCAS MOTOROIL: 2680000J(f.h) NO

r
MO23-C 08/22/94 3 0 IGtN ND NO NA ITPHCAS MOTOROIL 5290000J(f,h) , TPHCAS UNLEADEDGASOLINE

870J(h)

MO23-C 06t22394 50 GW CHLOROBENZENE 180 NO NA TPHCASMOTOROIL 1450000J(f,h) ND

SS2-1 08r22/94 0 0 -- NA NA NA NO ND

SS2-2 37112194 0 0 - NA NA NA TPHCASMOTOROIL 48000J(h) ND

SS2-3 07112/94 0 0 NA NA !NA TPHCASMOTOROIL 76000J(h) ND

07110i95 P_ 1
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 2
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE ISAMPLe uses FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH :LASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

t_.b0s • • (ppe_) (u_kg) (uWk0) (u_kg) (uglkg) (u_kg)_at

SS2-4 (36/22/94 0 0 -- NA NA NA TPHCAS MOTOROIL: 34000J(h) NO

SS2-.4DUP 08/22/9,4 0 0 .... NA NA NA TPHCAS MOTOROIL 26000J(h) ND

SS2-5 (_/22/94 0 0 -- - NA NA NA TPHCAS MOTOROIL: 310000J(h) NO

SS2-6 07112J94 0 0 - -- NA NA NA ND ND

SS2-7 07112/94 0 0 - - NA RA NA TPHCAS MOTOROIL: 87000J(h) ND

07110/95 Pa_e 2



( ( (
• Sample depth : -ated representsthetopof an 18-inchsampleinterval.

"" USCS Interpreta[_on (for soil borings only):

GW = well-graded gravel SW = well-graded sand ML = inorganic silt and very fine sands MH = inorganic silts, micacaous or diatomaceous
GP = poorly-graded gravel SP= poorly-graded sand CL = inorganic clay, fine sand or silty soils
GM = silty gravel SM = silty sand Iow-med plasticity CH = inorganic clay, high plasticity
GC = clayey gravel SC = clayey sand OL = organic silts and OH = organic silt/clay, med - high plasticity

organic silty clays PT = peat

*'" Field screening results were obtained using a photoionization detectoi"calibrated using a 100 ppm/v isobutylene standard gas (for soil borings only).

Analytical Data Comments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsperliter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Partsper millionvolume
PCBs = PolychlorinatedBiphenyls

AnalyticalOAJQCComments: (a) - Surrogaterecovery problem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto data validationnarrative

"--" = NotApplicable



TABLE 6-3

METAL RESULTS IN SOIL EXCEEDING TEN TIMES THE STLC
FROM SITE 2

_' CTO 280
ALAMEDA NAVAL AIR STATION

Detected

Sample Locationand Depth SampleDate Metal Concentration STLCx 1O
_mg/kg) (m_/kg)('}

M016-E-2 08/15/94 LEAD 170 50.00

M023-C-0 08/22/94 CADMIUM 12.3 10.00

Note: (j) For the purposeof a screeningcriteriaforthis document,soil concentrationshavebeencomparedto a value
equal to 10times the STLC.

J - Estimated Concentration

STLC- SolubilityThresholdLimitConcentration

1
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 2
CTO 280

ALAMEDA NAVAL AIR STATION

TOTAL
WELL WATER SAMPLE VOLATILE ORGANIC $EMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. SEARING DATE COMPOUNDS COMPOUNDS PCB'S AND D6OXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE (uWt.) (ug/L) (ug/L) (ug/L) (ug/L) (mgtL)

kAl010-8 2 10/06/94 NO BIS(2-ETHYLHEXYL)PHTHALATE67 NO NA NA 85S0

k¢lO11-A I 10/11/94 ND NO NO NA NA 5660

M012-8 2 10/06/94 NO ND , NO NA NA 22000

M013-C 2 12/o8/94 1,1.1-TRICHLOROETHANE 2 NO NO NA NA 1600
ACETONE 26J(f)
CHLOROFORM 11

TOLUENE: 5

MOt4-B 2 10/06/94 ND NO ND NA NA 19600

MO16-A 1 10/12/94 NO ND ND NA NA 23500

M016-8 2 12/07/94 ! CHLOROFORM 2 ND ND NA NA 24000
TOLUENE 2

M016-E 1 10/12/94 NO ND ND NA NA 18900

M020-S 2 10/07/94 NO NO ND NA NA 7620

MO21-A 1 10/11/94 NO " NO NO NA NA 23600

M021-C 2 12/07/94 TOLUENE 2 NO ND NA NA 2600

MO21-E 1 10/11/94 NO ND NO NA NA 24500

MO22-A 1 10/12/94 CHLOROETHANE 2J(f) NO ND NA NA 17800

MO22-E 1 10/12/94 CARBON DISULFIDE 2J(f) ND ND NA NA 18200

MO23-A 1 10/11/94 NO ND ND NA NA 28000

_1023-ADUP 1 10/11/94 ND ND ND NA NA 28400

M023-8 2 !0/10/94 ND NO NO NA NA 6470

07110/95 Page 1
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 2
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

! TOTAL
WELL WATER SA.MPLIE VOLATILEORGANIC SEMIVOLATILE ORGANIC PESTICIDES, TOTALPETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BEARING DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIOS

ZONE (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/L)

M1023-C 2 12/09/94 NO ND ND HA HA 26000

MO23-E 1 10/11/94 12-DICHLOROETHENE(TOTAL) 3 2,4-OIMETHYLPHENOL 65 ND NA NA 18300
ACETONE 27,.1(1)
BENZENE 1
CHLOROBENZENE 1

TOLUENE B

VtNYL CHLORIDE 10

XYLENE (TOTAL) 3

MO24-A 1 10/12/94 BENZENE 21 1,4-DICHLOROBENZENE 6 ND NA NA 4070
CHLOROBENZENE 320 ACENAPHTHENE: 21

MO24-E 1 10/12/94 CHLOROBENZENE 110 ND DELTA-BHC 0050.1(") NA NA 3480

HP2-1-A 1 08/19/94 NO ND NA IdA NA 16800 J(h)

HP2-t-O 1 08/18/94 CARBONDISULFIDE 9 ND NA NA NA 28600 J(h)

HP2-1-DDUP 1 0B/18FJ4 CARBONDISULFIDE B ND NA NA NA 27300 J(h)

HP2-1-E 1 06/18/94 ND ND NA IdA NA 30800 J(h)

HP2-2-A 1 0e/12/94 ND ND NA NA NA 284_3G

HP2-2-D 1 08/12/94 ND ND NA NA NA 27100

HP2-2-E 1 06/11/94 NO ND NA NA NA 28500

HP2-4-A 1 0B/1OFJ4 2-BUTANONE 32J(f) ND NA NA NA 80

HP2-4-D 1 06/10/94 CARBON DISULFIDE 2J(f) NO NA NA NA 26600

HP2-4-E 1 08/10/94 2-BUTANONE 53J(f) IND NA NA NA 538

i

HP2-5-A 1 08/19/94 ! CARBONDISULFIDE 25 ND NA NA NA 1450

07/10/95 Page 2
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 2

CTO 280
ALAMEDA NAVAL AIR STATION

(Continued)

TOTAL

WELL /WATER SAMPLE VOLATILE ORGANIC SEMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED
NO. _BEARING DATE COMPOUNDS COMPOUNDS PCB'S AND OIOXINS ! HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

/

/ZONE (ug/L) (ug/t.) (ug/L) (ug/L) (ug/L) (mglL)

IHP2-5-D 1 08/19/94 2-8UTANONE 5?J(f) ND NA NA NA 20700 J(h)
CARSON DISULFIDE 20

HP2-5-E 1 0_/19/94 CARBONOISULFIOE: 21 NO I NA NA NA 22800 J(h)

HP2-5-E DUP 1 06/19/94 CARBON DISULFIDE 22 NO NA NA HA 25000 J(h)

Analytical Data Comments: ug/kg = Microgremsperkilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Partsper millionvolume

SHP = "Shallow"HydroPunchobtainedfromfirstwater-bearingzone. PCBs = PolychlorinatedBiphenyls

DHP = "Deep"HydroPunchobtainedfromsecondwater-bearingzone.

AnalyticalQ/VQC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,refertodata validationnarrative

07110195 Page 3



TABLE 6-5

METAL RESULTS IN GROUNDWATER EXCEEDING 95 PERCENT/95 PERCENT ST1

FROM SITE 2
CTO 280

ALAMEDA NAVAL AIR STATION

Detected
SampleLocation Sample Date Metal Concentration UpperTolerance

(u_L) Limit (ug/L)(')

M022-E 10/11/94 CADMIUM 3.4 J 2.0
10/11/94 COPPER 37.3 27.7
10/11/94 LEAD 1.6J 1

Note: (a)Thisvaluerepresentstheuppertoleranceintervalof the 95Im,Cont/95percentST[(95/95STI).The95/95STIis the valuebelow
which95percentof the groundwatersamplesareexpectedto fall95Ire'centof thetime,basedontreviousgroundwater
samplescollectedfromNASAlamedaf]xxnareasofnon-industrialuse.

J - Estimated concentration

STI - StatisticalToleranceInterval

1
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SUMMARY OF QUALITY CONTROL ORGANIC CHEMICAL ANALYSES FROM SITE 2

CTO 280
ALAMEDA NAVAL AIR STATION

WELL SAMPLE VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE COMPOUNDS COMPOUNDS PCB'SAND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

tug/L) tug/L) tug/L) lug/L) lug/L)

S02-ER_)3 08/22/94 NA NA NA ND ND

S02-ER-13 08/12/94 1,2oDICHLOROETHANE0 7 ND NA NA NA

S02-ER-14 00/19FJ4 NO ND NA NA NA

S02-T8_1 08/10/94 NO NA NA NA NA

S02-TB-02 08/12/94 NO NA NA NA NA

S02-TB433 08/22/94 NO NA NA NA NA

S02-TB-04 08/22/94 NO NA NA NA NA

S02-TB-07 10/07r_4 1,2-OICHt.OROETHANE.3 RA NA NA NA

SO2-TO-06 10/10/94 ND NA NA NA ' NA

S02-TB-10 08/19/94 ND NA NA NA NA

S02-TB-14 10/12/94 ND NA NA NA NA

TB 10/13/94 1,2-DICHLOROETHANE 1 NA NA NA NA

Analytical DataComments: ug/kg = Microgramsperkilogram ND = Analytesreportedbelowdetectionlimits

uglL = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppmlv = Partspermillionvolume
TB = TripBlank PCBs = PolychlorinatedBiphenyls
ER = EquipmentRinsate

AnalyticalQAJQCComments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative

07/I 1/95 Page I



TABLE 7-1

SUMMARYOF FIELD WORK FOR THE RUNWAY AREA
CTO 280

ALAMEDA NAVAL AIR STATION

Cone Surface
Penetrometer Shallow Deep Soil Shallow Deep Groundwater
Testing HydroPunch HydroPunch Sampling Wells Wells Sampling

CPT-RA-02 HPRA-1-A HPRA-1-C SSRA-1 M101-A M101-C M101-A

CPT-RA-03 HPRA-1-E HPRA-4-C SSRA-2 M112-A DRA-O1 M101-C

CPT-RA-04 HPRA-4-A HPRA-6-C SSRA-3 MI 13-A M102-A

CPT-RA-05 HPRA--4-E HPRA-8-C SSRA-4 M114-A M103-A

CPT-RA-06 HPRA-6-A HPRA-13-C SSRA-5 Mll5-E M103-B'

CPT-RA497 HPRA-6-E HPRA-20-C SSRA-6 M116-E MIIM-A

CPT-RA-08 HPRA-8-A HPRA-23-C SSRA-7 M117-E M104,-C'

CPT-RA-09 HPRA-8-E M105-A

CPT-RA-10 HPRA-13-A M105-B"
CPT-RA-11 HPRA-13-E M106-A

CPT-RA-12 HPRA-20-A M107-A

CPT-RA- 13 HPRA-20-E M108-A

!CPT-RA-14 HPRA-23-A M108-B'
CPT-RA-15 HPRA-23-E M109-A

CPT-RA- 16 M110--A

CPT-RA-17 Mll2-A

CPT-RA-18 Mll3-A

CPT-RA-19 M114-A

!CPT-RA-20 M115-E

CPT-RA-21 M116-E

CPT-RA-22 M117-E

CPT-RA-23 DRA-01

• Monitoring wells will be sampled during Quarter 1 and Quarter 3 only.
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM THE RUNWAY AREA
CTO 280

ALAMEDA NAVAL AIR STATION

WELL SAMPLE SAMPLI._ USCS FIELD VOLATILEORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

[feetbgzI * • (ppm/v) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)• ted

MIOI-C 10/17/94 00 SP 00 NO FLUORANTHENE 1400 4.4'-DDT 74J(h) TPHC ASMOTOROIL 390000J(h) ND
PYRENE 1100

M101-C 10/1?/94 2 5 SP 00 1,t,I-TRICHLOROETHANE 140 2-METHYLNAPHTHALENE 2500 ND TPHCAS DIESEL: 390000J(h) TPHC ASUNLEADEDGASOLINE

I,I-DICHLOROETHANE 13 NAPHTHALENE 5800 2260000J(h)

t.2..OlCHLOROETHENE(TOTAL): 190 PHENANTHRENE 2800
ETHYLBENZENE 33

TETRACHLOROETHENE 2100

TOLUENE: 91

TRICHLOROETHENE 160

XYLENE(TOTAL): 270

M101-C 10/17/94 50 SP 0 0 12-OICHLOROETHENE(TOTAL): 70 FLUORANTHENE:1300 AROCLOR.1260 87 ND TPHC AS UNLEADEDGASOLINE
PYRENE: 1200 41SoOOOJ(h)

_112-A 36/22)94 O0 SW 1 0 NIA hiD ND NO ND

M112-A D8/22/94 2 5 SW I 0 NO ND ND ND NO

M112-A De/22/94 50 SP 0 0 NO [gO ND NO ND

'M113-A De/11/94 0 0 GM 0 2 ND NO ND TPHCASMOTOROIL: 440000J(h) ND

lMl13-A _11/94 2 S CL 1 4 1,2-DICHLOROETHENE(TOTAL): 190 NO NO NO NO

Ml13-A lo8/11_4 s o sP o a ll2-DICHLOROETHENE (TOTAL) 94 ND NO ND ND

M114-A 08/t 1/94 0 0 SM 0 0 NA NO ND TPHC AS MOTOR OIL 230000J(h) ND

07110195 Page 1
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM THE RUNWAY AREA
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE SAMPLE USCS FIELD VOLATILEORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'SAND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

[feat.l_lal . * (ppm/v) (ug/kg) (ug_g) (ug/kg) (ug/kg) (ug/kg)ate

Jl! 14-A [:)8/II194 2 5 SM 0 0 ND NO ND NO ND

M114-A _8/11/94 50 SP 0 0 IND NO ND ND ND

M115-E O6/18194 05 SP 00 NA NO NA _ND ND

.115-E 106/18/94 05 SP I00 NO NO NA ND ND

!M115-E 08/18/94 2 5 SP 00 ND kiD NA NO ND

M116-E 08/18/94 0 5 SP 0 2 NA !NO NA NO TPHCAS UNLEADEDGASOLINE

120OJ(h)

M116-E 08/18/94 2 5 SP 0 2 NO ND NA ND ND

Mt t6-E 08/18/94 50 SP 0 2 NO NO NA ND ND

M116-E DUP 06/18/94 2 5 SP 0 2 NO ND NA NO ND

MI 17-tE 06/18/94 05 SP 0 5 NA NO NA ND ND

M117-E 08/18/94 25 SP 0 5 ND ND NA ND ND

M117-E 08/18/94 50 !SP 05 NO ND NA ND ND

07/10/95 Page 2



"" USCS Interpretal_on(forsoilboringsonly);

GW = welt-gradedgravel SW = well-gradedsand ML = inorganicsiltandveryfinesands MH = inorganicsilts,micacaousordiatomaceous
GP = poorly-gradedgravel SP = poorly-gradedsand CL = inorganicclay, fine sandorsiltysoils
GM = siltygravel SM = siltysand Iow-medplasticity CH = inorganicclay, highplasticity
GC = clayeygravel SC = clayeysand OL = organicsiltsand OH = organicsiWclay,reed- highplasticity

organicsiltyclays PT = peat

**° Field screeningresultswereobtainedusinga photoionizationdetectorcalibratedusinga 100ppm/visobutylenestandardgas (forsoilboringsonly).

AnalyticalDataComments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppndv = Partspermillionvolume
PCBs = PolychlorinatedBiphenyls

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Mat_xspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative

.... NotApplicable



TABLE 7-3

METAL RESULTS IN SOIL EXCEEDING TEN TIMES THE STLC
FROM THE RUNWAY AREA

CTO 280
ALAMEDA NAVAL AIR STATION

Detected

Sample Location and Depth Sample Date Metal Concentration STLC x 10
(mg/kg) (mg/kg)(a)

M113-A-O 08/11/94 LEAD 53.6 50.00

V

Note: (*)Forthe purposeof a screening criteriafor this document,soil concentrationshave been comparedto a value
equal to 10 times the STLC.

J - Estimated Concentration

STLC -SolubilityThresholdLimitConcentration

I
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM THE RUNWAY AREA
CTO 280

ALAMEDA NAVAL AIR STATION

TOTAL
WELL WATER SAMPLE VOI.AI"ILE ORGANIC SEMIVOLATILEORGANIC PESTICIOES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BEARING DATE COMPOUND6 COMPOUNDS PCB'S AND D_OXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE lug/L) (ug/L) (ug/L) (ug/L) (ug/L) ling/L)

)RA_I 2 12/21/94 NO NO NA NO NO 25000

Mt0t-A 1 12/15/94 1,1.1-TRICHLOROETHANE:20 ND HA NA NA 440
1.1-DICHLOROETHANE 63

1.1-DICHLOROETHENE:3

1.2-OICHLOROETHENE(TOTAL) 380
ETHYLSENZENE 5

TETRACHLOROETHENE 20
TOLUENE 22

TRICHLOROETHENE 13

VINYLCHLORIDE 210

XYLENE(TOTAL) 33

Mt01-C 2 12/16/94 NO ND NA NO ND 34000

M102-A 1 10/13/94 NO NO NA HA HA 524

M102-ADUP 1 10/13/94 NO NO NA NA NA 1180 J(h)

MIO3-tB 2 10/10/94 IND ND NA NA NA 11300

MIOS-A 1 12g30494 NO NO NA ND ND 280

M105-0 2 10/10/94 NO '1 NO NA NA NA 23500

M1Q6-A 1 10/12/94 CARBONDISULFIDE 1J(f) ND NA NA NA 132 J(h)

M107-A 1 10/12/94 CARBON DISULFIDE 1J(f) ND NA NA NA 749 J(h)

_lt0e-A 1 10/12/94 ND NO NA NA NA 260 J(h)

Mt0e-B 2 10/11/94 ND ND NA NA NA 26900

MtOg-A 1 10/13/94 1,2-DICHLOROETHENE(TOTAL) 45 NO NA l NA NA 830
VINYLCHLORIDE 1

Mt09-A DUP 1 10/13/94 NO ND NA INA NA 742

07110/95 Page 1
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM THE RUNWAY AREA

CTO 280
ALAMEDA NAVAL AIR STATION

(Continued)

TOTAL

WELL WATER SAMPLE VOLATILE ORGANIC SEMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BEAmNG DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE (ug/L) (ug/L) (ug/L) (uQ/L) (ug/L) (rag/L)

M110-A 1 10/1_94 CARBONDISULFIDE.:1 ND HA HA INA 1240

Mt 12-A 1 10/13/94 1,1-DICHLOROETHANE 1 ND NA TPHCASMOTOR OIL 960J(h) TPHCAS UNLEADEDGASOLINE 530

1.2-DICHLOROETHENE(TOTAl.) 140 92J(f,h)

VINYLCHLORIDE 13J(f)

Ml13-A 1 10/13/94 1,1-DICHLOROETHANE:4 ,NO NA TPHCAS MOTOROIL 1780J(h) ND 1720

1,2-OICHLOROETHENE(TOTAL) 8
VINYL CHLORIDE 25

M114-A 1 t0/13/94 NO NO NA ND NO 2190 J(h)

M11S-E 1 10/13/94 1,1-DICHLOROETHANE 2 ND NA NO NO 1190 J(h)

1.1-DICHLOROETHENE 1

M116-E 1 10/13/94 ND ! NO NA TPHC ASMOTOROIL: 520J(h) NO 6750

i

M117-E 1 10/13/94 , NO NO NA ND ND 1300

HPRA-13-A 1 t_/16/9,4 NO JND NA NA NA 522
I

0_15/g4 iNO rNo NA NA NA 17900HPRA-13-D 1

HPRA-13-E 1 J08/15/94 CARBONDISULFIDE 2 ND NA NA NA 18400

HPRA-1-A 1 08/18/94 CARBONDISULFIDE 13J(f) NO NA NA NA 946

HPRA-I-D 1 06/16/94 ND NO NA NA NA 21100 J(h)

HPRA-t-E 1 08/16/94 ND ND NA NA NA 4350 J(h)

HPRA-20-A 1 i0_16_34 ND NO NA NA NA 440
I

HPRA-20-D 1 08/16/94 CARBONDISULFIDE 210 ND NA NA NA 23600 J(h)

HPRA-20-E 1 08/16/94 NO ND NA NA NA 6880 J(h)

07/10/95 Page 2
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM THE RUNWAY AREA
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

TOTAL
WELL WATER SAMPLE VOL.ATILEORI_IkN|C SEMIVOLA11LEORGANIC PEST|CtOES, TOTAL PETROLEUM TOTALPETROLEUM DISSOLVED

NO. |EARING DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS
ZONE lug/L) (ug/L) (ug/t.) (ug/L) (ug/L) (mg/L)

HPRA-23-A 1 08/17/94 CARBONDISULFIDE 22 ND NA NA NA 1980 J(h)

HPRA-23-D 1 0e/17/94 CARBON DISULFIOF.:300 NO NA NA NA 24300 J(h)

HPRA-23-E 1 0e/18FJ4 CARBON DISULFIOE 10 NO IdA NA NA 23500 _l(h)

HPRA-4-A 1 0e/15/94 CARBON DISULFIDE 2 NO NA NA NA 850

HPRA4-D 1 0e/15FJ4 CARBONDISULFIDE t ND IdA NA NA 39200

HPRA4-E 1 08/16/94 ND NO NA NA NA 1110 J(h)

HPRA4-E DUP 1 08/16/94 NO ND HA NA NA 1390 J(h)

HPRA_-A 1 0e/10/94 NO ANTHRACENE; 11 HA NA NA 1380 J(h)
BENZO(A)ANTHRACENE22

BENZO(A)PYRENE 20

iBENZO(B)FLUORANTHENE 19
BENZO(G.H.I)PERYLENE 19
CHRYSENE 23

FLUORANTHENE 30

INDENO( 1.2.3-CD)PYRENE 16
PHENANTHRENE 29
PYRENE 46

HPRA_-D 1 _/11/94 CARBON DISULFIDE 12 ND NA NA NA 31200

HPRA_-E 1 08/11/94 CARBON DISULFIDE 3 ND HA NA NA 7860

HPRA-8-A 1 08/10/94 CARBON DISULFIDE 31J(f) ND NA NA NA 652

HPRA_-D 1 06/10/94 CARBONDISULFIDE 2J(f) ND NA NA NA 2170(3

!HPRA_E 1 08/10/94 CARBONDISULFIDE 10J(f) NO NA NA NA 13200
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,,( ( (Analytic_ ata r'_mments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Partspermillionvolume

SHP = "Shallow"HydroPunchobtainedfromfirstwater-bearingzone. PCBs = PolychlorinatedBiphenyls

DHP = "Deep" HydroPunchobtainedfromsecondwater-bearingzone

AnalyticalQAJQCComments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems. (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,refertodata validationnarrative



TABLE 7-5

METAL RESULTS IN GROUNDWATER EXCEEDING 95 PERCENT/95 PERCENT STI

_1€ FROM THE RUNWAY AREA
CTO 28O

ALAMEDA NAVAL AIR STATION

Detected

SampleLocation SampleDate Metal Concentration UpperTolerance

(u_/L) Limit_u_!L_a)

M109-A Dup 10/13/94 LEAD 2.0 J 1

M113-A 10/13/94 COBALT 10.4 J 8.6

10113194 COPPER 37.3 27.7

10/13/94 LEAD 7.4 1

10/13/94 NICKEL 63.0 6.6

10/13/94 ZINC 202 25.7

M115-E 10/13/94 SILVER 10.8 2.4

Note: (a)This value represents the uppertolerancemtervalof the 95 percont/95percent STI (95195 STI). The 95/95 STI is the value below
which 95 percent of thegroundwatexsamplesareexpectedto fall 95 percentof the time, basedon previousgroundwater
samplescollected fromNAS Alamedafromareas of non-industrialuse.

J - Estimated concentration
STI- StatisticalToleranceInterval

1
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SUMMARY OF QUALITY CONTROL ORGANIC CHEMICAL ANALYSES FROM THE RUNWAY AREA

CTO 280

ALAMEDA NAVAL AIR STATION

WELL SAMPLE VOt.ATILE ORGANIC $EMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE COMPOUNOS COMPOUNDS PC6'SAND OIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

lug/L) (ug/L) (ug/L) (ug/L) (ug/L)

SRA-ER-01 06/16/9,4 NO NO NA NA NA

SRA-ER_)2 06/16/94 NO NO NA NA NA

SRA-ER_)3 08/16/94 NO NO NA NA NA

SRA-ER_I 06/17/94 1,2-DICHLOROETHANE 06 NO NA " NA NA

SRA-ER-05 06/18/94 ND NO NA NA NA

SRA_ER_ 06/18/94 ND NO teA NO NO

SRA-ER-12 06/10/94 NO NO NA NA NA

SRA-TB 10/17/94 ND NA NA NA NA

SRA-TIB-04 0_18/94 1.2-OICHLOROETHANE O6 HA N_ NA NA

SRA-TB-05 06/18/94 ND teA NA NA NA

SRA-TB-06 06/17_4 ND NA NA NA NA

;RA-TB-19 0e/16/94 ND NA NA NA NA

I"B 08/16/94 ND NA NA NA NA

'rB 0e/15/94 1.2-DICHLOROETHANE 08 NA NA NA NA

I"B 08/11/94 ND NA NA NA NA

=TB 10/11/94 1.2_DICHLOROETHANE 1 NA NA NA NA

TO 10/13/94 1.2-DICHLOROETHANE 2 NA NA NA NA

TB 10/12/94 ND NA NA NA NA
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An_lllt1,,calnata Comments: ug/kg = Microgramsperkilogram *'' = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter = NotAnalyzed

J = Value estimatedatreportedconcentration ppm/v = Partspermillionvolume
TB = TripBlank PCBs = PolychlorinatedBiphenyls
ER = EquipmentRinsate

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,refertodatavalidationnarrative



TABLE 8-1

SUMMARY OF FIELD WORK FOR SITE 3
CTO 280

ALAMEDA NAVAL AIR STATION

Cone Non-Point
Penetrometer Deep Soil Shallow Deep Groundwater Source
Testing HydroPunch Sampling Wells Wells Sampling Sampling

CPT-S03-01 DHP-S03-OI CPT-S03-01 M03-04 D03-O1 MW97-1 NPS-S03-01

CPT-S03-02 DHP-S03-02 M03-04 M03-05 MW97-2 NPS-S03-02

CPT-S03-03 DHP-S03-03 M03-05 M03-06 MW97-3 NPS-S03-03

CPT-S03-04 DHP-S03-04 M03-06 M03-07 M03-04 NPS-S03-04

_CPT-S03-05 DHP-S03-05 M03-07 M03-08A M03-05 NPS-S03-07

M03-08 M03-06

M03-07

M03-08A

D03-Ol
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 3
CTO 280

ALAMEDA NAVAL AIR STATION

WELL SAMPLE SAMPL| USCS FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S AND OiOXlNS HYDROCARBONSEXTRACTABLE HYDROCARBONSFURGEABLE

[flmtabgz . • (ppfldv) (ugJkg) lug/kS) (uS/kS) (uS/kS) (ugJkg)

03GPS-036 !09/09/94 : 1 5 NO _ NA TPHCAS MOTOROIL: 38000J(h) ND

:)3GPS-036 :)9/09/94 3 0 NO INA NA NO ND

33GPS-039 _9/09/94 13 NO _A NA TPHCAS MOTOROIL 120000J(h) ND

33GPS-039 _gRFJ/94 3 0 NO NA NA TPHCAS MOTOROIL 46(X)00J(h) ND

_3GPS-039 39/O9/94 6 5 ND NA NA TPHCAS MOTOROIL: 180(X)OJ(h) ND

33GPS-040 :)9/12/94 13 NO NA NA TPHCAS MOTOROIL 29000J(h) ND

_3GPS-040 39/12/94 3 0 NO NA NA ND ND

33GPS4)40 09/12/94 5 5 ND NA NA NO NO

_A03-04 111/O6/94 10 GW I00 ACETONE: 140J(f) NA NA ND ND

d03-O4 11/06/94 2 5 GW 0 0 ETHYLBENZENE 50000 NA NA NO TPHCAS UNLEADEDGASOLINE
TOLUENE 210000 19700000J(h)

XYLENE (TOTAL) 250000

I
M03-04 11/06/94 5 0 SP 25 "--THYLBENZENE_0J(g) NA NA !ND TPHCAS UNLEADEDGASOLINE

TOLUENE 1900 90000J(h)

XYLENE (TOTAL) 3900

07/10/95 Page 1
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 3
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'SAND DIOXlNS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

[feet.bg$1 . * (pithily) (ug/kg) (ugJkol (ugJkg) (uo/kg) (ug/kg)

M03-O4 1t/06/94 10 GW 0 0 iNO NA NA TPHC ASMOTOROIL 380000J(h) ND

k403-05 11/20/94 0 0 SP I0 0 ND NA NA TPHC ASMOTOROIL 48000J(h) ND

M03-O5 11/20/94 2 5 SP '0 0 ND NA NA TPHCAS MOTOROIL: 580000J(h) ND

t,!03-O5 11120/94 5 0 SP 0 0 NO MA NA ND ND

I/K]3-O6 t 1119/94 0 0 SP 0 0 ND MA NA TPHCAS MOTOROIL 39000J(h) ND

UIO3-06 11119/94 25 SP 00 ND RA NA ND ND

M03_6 11119_4 5 0 SP 0 5 NO NA NA TPHCAS MOTOROIL 44000J(h) ND

M03-O7 11/20/94 0 0 CL 0 0 NO NA NA TPHCAS MOTOROIL 3740000J(h) ND

MO3-O7 11/20/94 2 5 CL 00 2-BUTANONE 240J(f) NA NA TPHCAS MOTOROIL: 150000J(h) ND

ACETONE 580J(f)

M03-O7 1tt20FJ4 5 0 CL 0 0 NO NA NA TPHC AS MOTOR OIL 24000J(h) NO

M03-08 1 t/06J94 0 0 SP 0 0 NO NA NA ND NO

i03_l 11/06/94 2 5 SP 0 0 NO NA NA TPHC AS MOTOR OIL 60000Jih) ND
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 3
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

Ifeel,b_l .. (Pl_) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/k9)ace

MOS-0e 11/06/94 5 0 SP 0 0 hid NA NA TPHCAS MOTOROIL: 660OOOJ(h) ND

CPT-S03-01 OSt31/94 0 0 -- MD NA NA ND TPHCAS UNLEADEDGASOLINE

140OJ(h)

CPT-S03-01 D6/31/94 2 5 - k'YLENE(TOTAL): 2300 HA NA TPHCAS MOTOROIL 123000J(h) TPHC ASUNLEADEDGASOLINE

62OOGJ(h)

CPT-S03-01 :)8/31/94 SO - KYLENE(TOTAL): 24000 NA NA TpHC ASMOTORO|L 670OOJ(h) TPHC ASUNLEADEDGASOLINE

1040000J(h)

GPSO3-015 D8/16/94 I 0 -- HO NA :NA TPHCAS MOTOROIL: 49000J(h) ND

GPS03-015 06/16/94 30 -- _0 NA NA NO ND

GPSO3-015 [36/16/94 5 0 -- ND NA NA TPHCAS MOTOROIL 30000J(h) ND

GPS03-017 :38/16/94 I 0 .... NO NA NA TPHC AS MOTOR OIL 1660000J(h) TPHC AS UNLEADED GASOLINE

5300J(h)

GPS03-017 08/16/94 3 0 -- NO HA HA TPHCAS MOTOROIL 29000J(h) TPHC ASUNLEADEDGASOLINE
630J(h)

GPS03-Ot ? 06/16/94 5 5 -- ETHYLBENZENE 130 HA NA TPHCAS MOTOROIL 86000J(h) TPHCASUNLEADEDGASOLINE
TOLUENE 360 3950000J(h)

XYLENE (TOTAL) 500

07/10/95 Page 3
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 3
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S AND DIOXIN$ HYOROCARBORSEXTRACTABLE HYDROCARBONSPURGEABLE

f_bo= . • Ipt_n_vI (uo/ko) (u0/kg) (ug/kg) (ug/kg) (ug/kg),ao

GPS03-O20 06/17/94 1O - NO NA NA TPHCAS MOTOROIL: 220000J(h) ND

_PSO3_20 06/17/94 3 0 - HD NA NA TPHCAS MOTOROIL 30000J(h) ND

GPSO3_)20 08/17/94 5 5 - hiD NA NA TPHCAS MOTOROIL 480OOJ(h) NO

GPS03-O25 08/18/94 10 o- - NO NA NA NO ND

GPSO3-025 08/18/94 30 - - NO HA NA NO NO

GPS03-O_5 08/18/94 6 0 - - NO NA NA ND ND
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°" USCS Interpretation(forsoilboringsonly):

GW = well-gradedgravel SW = well-gradedsand ML = inorganicsiltandveryfinesands MH = inorganicsilts,micacaousordiatomaceous
GP = poorly-gradedgravel SP = poorly-gradedsand CL = inorganicclay, fine sandorsiltysoils
GM = siltygravel SM = siltysand Iow-medplasticity CH = inorganicclay, highplasticity
GC = clayeygravel SC = clayeysand OL = organicsiltsand OH = organicsilt/clay,reed- highplasticity

organicsiltyclays PT = peat

*'" Fieldscreeningresultswereobtainedusinga photoionizationdetectorcalibratedusinga 100ppm/visobutylenestandardgas (forsoilboringsonly).

AnalyticalData Comments: ug/kg = Microgramsperkilogram ND = Analytesreportedbelowdetectionlimits

ug/t. = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedst reportedconcentration ppm/v = Partspermillionvolume
PCBs = PolychlorinatedBiphenyls

AnalyticalQAJQCComments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,refertodata validationnarrative

"-" = NotApplicable

CPT = SoilSample obtainedwithhand-augersamplingtool.

GPS = SoilSample obtainedwithGeoProbedevice.



TABLE 8-3

METAL RESULTS IN SOIL EXCEEDING TEN TIMES THE STLC
FROM SITE 3

CTO 280
ALAMEDANAVAL AIR STATION

Detected

Sample Location and Depth Sample Date Metal Concentration STLC x I0

_mp_/k_) (m_/k_) (a)

CPT-S03-01-5 08/31/94 LEAD 52.2 J 50.00

M03-06-5 I 1/19/94 LEAD 93.4 50.00

M03-07-0 11/20/94 LEAD 124 50.00

M03-07-2.5 11/20194 BARIUM 1060 1000.00

11/20/94 LEAD 2380 50.00

Note: (a)Forthe purposeof a screeningcriteriafor this document,softconcentrationshavebeencomparedto avalue
equal to 10 times the STLC.

J- EstimatedConcentration

STLC- SolubilityThresholdLimit Concentration

1
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 3

CTO 280

ALAMEDA NAVAL AIR STATION

TOTAL

WELL WATER SAMPLE VOLATILE ORGANIC SEMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BEARING DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXlNS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE (ug/L) (uglL) (ug/L) (ug/L) (ug/L) (rag/L)

03GF_N.R1 0 09/07/94 ND NA NA HA ND NA

03GPW.032 O 09/12/94 ND RA NA TPHC ASMOTOROIL 600J(h) ND NA

03GPW-036 0 09/09/94 CARBON DISULFIDE 1 NA NA TPHCAS MOTOROIL: 610J(h) NO NA

03GPW.038 0 09/12/94 _XYLENE (TOTAL) 2 RA NA TPHCAS MOTOROIL: 1000J(h) ND NA

33GPW-039 0 09/09/94 ND NA NA TPHC ASMOTOROIL 390J(h) ND NA

33_-501 0 0g_g_94 NO NA NA NO ND NA

_3GPW-502 0 09/12/94 ND NA NA ND NO NA

_3GPW-503 0 09/15/94 NO NA NA NA NA NA

_3GJWV-901 0 09/12794 ND NA NA NA NA NA

)03-01 2 12114/94 ETHYLBENZENE 2 ND NA NO TPHCAS UNLEADEDGASOLINE 35000
TOLUENE 6 250J(h)

XYLENE (TOTAL) 8

kt03.04 1 12/15/94 ND ND NA TPHC ASMOTOR OIL 640J(h) NO 1400

M03-05 1 12/06194 ND ND NA TPHC ASDIESEL 1200J(h) TPHCASUNLEADEDGASOLINE 1700
130J(h)

M03-06 1 12/08794 1,1.1-TRICHLOROETHANE 2 NO NA TPHCASMOTOR OIL 2100J(f,h) ND 1300

1,1-D|CHLOROETHANE 74
1,1-DICHLOROETHENE 7

1,2-DICHLOROETHENE(TOTAL) 2

CHLOROETHANE 81J(f)

MO3-0Z 1 12115_J4 BENZENE 36 2,4-DIMETHYLPHENOL 39 NA TPHCAS DIESEL 2000J(h) TPHCASUNLEADEDGASOLINE 9100

XYLENE(TOTAL) 79 24k4ETHYLPHENOL19 7500J(h)
PHENOL 180

071'LO/DS Page '_



( ( (
T/ : 8-4

SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 3
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

TOTAL
WELL WATER SAMPLE VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO.e BEARING DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE (ug/L) (uWL) (uWL) (ug/L) (ug/L) (mg/L)

MO3-OSA 1 12/09FJ4 NO NO NO TPHCAS MOTOROIL 560J(h) ND 27000

MW97-1 I 10/14/94 NO NO NA TPHCAS MOTOROIL 1200J(h) ND 5510 J(h)

MINg7-1OUP 1 10/14/94 NO NO NA TPHCAS MOTOROIL 1160J(h) ND 6750

MW97-2 '1 10/18FJ4 NO NO NA TPHCASMOTOR OIL 2370J(h) ND 23500

MW97-3 1 10/14/94 ND !NO NA ND ND 746

DHP-S03-01 2 09/06/94 ND NA NA NA NA 52500

DHP-S03-02 2 08/05/94 ND NA NA NA NA 53600

DHP-S03-03 2 0_/29/94 ND NA NA NA NA 9570

DHP-S03-04 2 08/05/94 NO ND NA NA NA 6800

DHP-S03-O5 2 08/31/94 2-BUTANONE 71J(f) NA NA NA NA 20400
CHLOROFORM 2

3PW03_01 1 0e/10_4 NO NA NA NO ND NA

;PW03-002 1 08/11/94 CARBONDISULFIOE 2 NA NA NO TPHCASUNLEADEDGASOLINE NA

TRICHLOROETHENE 1 450J(h)

GPWO3-140 I 08/15,94 NO NA i NA NO ND NA

GPW03-150 1 0_/16FJ4 ND NA NA TPHCAS MOTOROIL 990J(h) TPHCASUNLEADEDGASOLINE NA

210J(h)

GPW03-170 1 08/16/94 BENZENE 6 NA NA TPHCAS MOTOROIL 730J(h) TPHCAS UNLEADEDGASOLINE NA

ETHYLBENZENE 3 260J(h)
TOLUENE 21

XYLENE (TOTAL) 13
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 3

CTO 280
ALAMEDA NAVAL AIR STATION

(Continued)

TOTAL

WELL WATER SAMPLE VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BEARING DATE COMPOUNDS COMPOUNDS PCB'S AND DtOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE (ug/L) (ug/L) (ugJl.) (ug/L) (ug/L) (mg/LI

CvPW03-180 I 06/16/94 HI:) HA NA ND NO NA

GPW03-199 I 06/16/94 NO NA NA NA NA NA

GPV_03-240 1 08/18/94 XYLENE (TOTAL) 2 NA NA TPHCASMOTOROIL: B60J(h) ND HA

GP_K)3-241 1 08/18/94 'ND NA ! NA NO ND NA

GPW03-242 1 08/18/94 ND NA NA NA NA NA

GPW03-900 1 0e/12,'94 NA NA NA TPHCAS MOTOROIL 870J(f) ND NA

GPV_3-gO1 1 06/12/94 ND NA NA NA NA NA

Analytical DataComments: ug/kg = Microgramsperkilogram ND = Analytesreportedbelowdetectionlimits
ug/l. = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedatreportedconcentration ppm/v = Partspermillionvolume

SHP = "Shallow"HydroPunchobtainedfromfirstwater-bearingzone. PCBs = PolychlorinatedBiphenyls

DHP = "Deep"HydroPunchobtainedfromsecondwater-bearingzone.

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (el - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplmate(precision)problems (h) - Otherproblems,referto datavalidationnarrative

GPW = GeoProbeSample from FirstWaterBearingZone.
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TABLE 8-5

METAL RESULTS IN GROUNDWATEREXCEEDING 95 PERCENT/95 PERCENT STI
FROM SITE 3

CTO 280
ALAMEDANAVAL AIR STATION

Detected

SampleLocation SampleDate Metal Concentration UpperTolerance
(u_;/L) Limit/ug/L_a)

M03-04 12/14/94 BERYLLIUM 2.2 J 1.3

12/14194 CHROMIUM 3.6 J 3.2

12/14/94 LEAD 1.1 J 1

M03-05 12/08/94 NICKEL 17.0 J 6.6

M03-06 12/08/94 ARSENIC 67.3 36.3

M03-07 • 12/14/94 BERYLLIUM 1.8 J 1.3

12/14/94 LEAD 7.9 1

MW97-2 10/1g/94 MERCURY 0.24 0.1

Note: (a)Thisvaluerepresentstheuppertole_mceintervalofthe95fray.eat/95percentSTI(95/95STI).The95/95STIisthevaluebelow

which 95 percent of the grouadwater samplesare expected to fall 95percent of the time, based on prevmusgrouadwater
samplescollected fromNAS Alameda fromareas of non-industrialuse.

J-Estimatedconcentration

STI - StatisticalTolerance Interval

1
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SUMMARY OF NON POINT SOURCE ORGANIC CHEMICAL ANALYSES FROM SITE 3

CTO 280
ALAMEDA NAVAL AIR STATION

J
NPS SAMPLE VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

1.0. OATE COMPOUNDS COMPOUNDS PCB'SAND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

(ug/llg) (ug/Ikg) (ug/kg) (uO/kg) (ug/kg)

NPS-S03-O1 07118FJ4 1.1.1-TRICHLOROETHANE:21 FLUORANTHENE: 1400 RA TPHCASMOTOR OIL: 2230000J(h) NO
PHENANTHRENE: 1500

PYRENE 1000J(g|

NPS-S03-02 07/20/94 NO BENZO(A)ANTHRACENE:2800 NA TPHCASMOTOROIL: 2480000J(h) ND
BENZO(A)PYRENE 2600

BENZO(B)FLUORANTHENE 4600
CHRYSENE: 2900
FLUORANTHENE: 2500

PYRENE 2200

_1PS:S03-03 07118/94 ND ND NA TPHCAS MOTOROIL; 910(300J(h) ND

_IPS-S03-04 07118/94 ND ANTHRACENE: 2300 NA TPHCAS MOTOROIL: 3620000J(f,h) ND

BENZO(A)ANTHRACENE 1400J(a)
BENZO(B)FLUORANTHENE: 1500
CHRYSENE: 1700

FLUORANTHENE:4800

PHENANTHRENE: 2800
PYRENE 3300

'4PS-S03-07 07118/94 TOLUENE 51 ND NA TPHCASMOTOR OIL: 1570000J(l,h) TPHCASUNLEADEDGASOLINE

1800J(h)

Analytical Data Comments: ug/kg = Microgramsper kilogram NO = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedatreportedconcentration ppm/v = Partspermillionvolume

• PCBs = PolychlorinatedBiphenyls

AnalyticalQ/VQC Comments: (a) - Surrogaterecoveryproblem (e) o Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative
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SUMMARY OF QUALITY CONTROL ORGANIC CHEMICAL ANALYSES FROM SITE 3

CTO 280
ALAMEDA NAVAL AIR STATION

WELL SAMPLE VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE COMPOUNDS COMPOUNDS PCB'SAND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

tug/L) tug/L} lug/L) lug/L) tug/L)

S03-ER-0t 0711819,4 ND ND NA NO ND

S03-ER-02 08/0.5/94 ND ND NA NA NA

S03-ER-03 11/06/94 ND NA NA ND NO

S03-ER-04 11119/94 ND RA NA NO ND

S03-ER-O6 06/29/94 1,2-DICHLOROETHANE 0 7 NA HA HA NA

$O3-T8-O1 07118194 NO NA NA NA NA

SO3-TB_2 _ NO NA NA NA NA

S03-TB-03 09/06/94 1,2-DICHLOROETHANE 1 NA NA NA NA

SO3-TS-Ge C_/2gFJ4 1.2-OICHLOROETHANE 1 HA NA NA NA

TB 10/14/94 1,2-DICHLOROETHANE: 2 NA NA NA NA

Analytical DataComments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L.= Microgramsper liter NA = NotAnalyzed

J = Value estimatedat reportedconcentration ppm/v = Partspermillionvolume
TB = TripBlank PCBs = PolychlorinatedBiphenyls
ER = EquipmentRinsate

AnalyticalQAJQCComments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,refertodatavalidationnarrative
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TABLE 9-1

SUMMARYOF FIELD WORK FOR SITE 6
CTO 280

ALAMEDA NAVAL AIR STATION

Cone Shallow Non-Point
Penetrometer Deep Soil Shallow Groundwater Source
Testing - HydroPunch Sampling Wells Sampling Sampling

CPT-S06-01 DHP-S06-01 B06-20 M06-O6 M06-01 NPS-S06-01

CPT-S06-02 DHP-S06-02 B06-21 M06-02 NPS-S06-02

CPT-S(K>433 DHP-S06-03 B06-22 M06-03 NPS-S06-03

CPT-S06-04 DHP-S06-04 B06-23 M06434
M06-06 M06-05

M06-06
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 6
CTO 280

ALAMEDA NAVAL AIR STATION

WELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTALPETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

[fe_d.bgI: * * (ppfl11/v).** (ug/kg) (uR/kg) (ug/kg) (ug/kg) (uglkg)

'B06-20 08/11/94 00 SP 1 t NO NO NA NA NA

I
_-20 08/11/94 2 5 SP 1 1 IND ACENAPHTHYLENE 430 NA NA NA

ANTHRACENE 780

BENZO(A)ANTHRACENE 3600

BENZO(A)PYRENE 3200

BENZO(B)FLUORANTHENE 4300

BENZO(G,H,I)PERYLENE 2400

CHRYSENE 2500

DIBE NZ(A,H)ANTHRACENE 560

FLUORANTHENE 7500

INDENO( 1,2,3-C D)PYRENE 220(]

PHENANTHRENE: 3500

P'YRENE 10000

B06-20 3@/11/94 50 SM 1 1 ND kid NA NA NA

B(]6-20 08/11/94 10 CL 20 NO BENZO(A)PYRENE:2300 NA NA NA

BENZO(B)FLUORANTHENE:2800

BENZO(G.H.I)PERYLENE:1900
FLUORANTHENE 4500
PHENANTHRENE: 2800

PYRENE 8900

806-20 08/11/94 14 SC 05 ND NO NA NA NA

B06-21 08/11/94 00 SP-SM 00 ND ND NA NA NA

806-21 08/11/94 2 5 SP-SM 0 0 ND NO NA NA :NA

B(]6-2t 08/11/94 5 0 SC 0 1 ND ND NA NA NA

07110/95 Page 1
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SUMMARYOF SOIL ORGANICCHEMICALANALYSESFROMSITE6
CTO280

ALAMEDA NAVALAIR STATION
(Continued)

WELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'SAND DtOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

[feet.bgs] * * (l_m/v) (ug/kO) (ug/kg) (u0/ko) (ug/kg) (ug/kg)aet

B06-21 06/11i94 10 CL 0 5 NO BENZO(A)PYRENE 1600 NA HA NABENZO(B)FLUORANTHENE1800
PYRENE 3800

B(_-21 06/11/94 14 SC 0 8 1,2-OICHLOROETHENE(TOTAL) 26 NO NA NA NA

B06-22 06/11/94 0 0 SP-SM 0 1 ND MD NA HA NA

B06-22 06/11/94 2 5 SP-SM I0 1 NO NO HA NA NA

B06-22 06/1t/94 5 0 SP-SM I0 1 ND NO NA NA NA

BO6-22 06/11/94 10 SC =08 ND BENZO(A)ANTHRACENE710 NA NA NA
BENZO(A)PYRENE 2200

BENZO(B)FLUORANTHENE3000

3ENZO(G,H.I)PERYLENE2400
_HRYSENE 830

PLUORANTHENE 2000J(e)

INDENO(1.2.3-CD)PYRENE 1800
_YRENE 9400

806-22 08/11/94 14 CL 00 1,2-DICHLOROETHENE(TOTAL) 16 ND NA NA NA

B06-23 08/1 t/94 0 0 SP-SM 0 0 ND NO NA NA NA

806-23 08/11/94 2 5 SP-SM 0 0 NO ND NA NA NA

B06-23 0eJ1 t/94 5 0 SP-SM 0 0 NO ND NA NA NA

O7/10/95 Page 2
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 6
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WeLL SA.PLESA.PL_ USCS mLO VOLUbLeOR_N_C SE._VOLA_LeOR_.,C P_S_C_O_S, TOTALPEXeOLEU. TOTALPETROL_U.
NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'SAND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

'_feet.bgl • *, (ppm/v) (ug/kg) (ug/kg) lug/kg) (ug/kg) (ug/kg)it*

B06,23 06/11/94 10 SC 00 NO BENZO(A)PYRENE 710 NA NA NA

E3ENZO(B)FLUORANTHENE920

BENZO(G.HI)PERYLENE 800
_LUORANTHENE 590

;INDENO(t.2.3-CD)PYRENE 560
PYRENE 2800

B0623 08/11/94 14 CL 0 0 NO NO NA NA NA

MO6-06 08/22/94 0 0 SP 0 0 ND ND NA NA NA

M06_6 08/22/94 2 5 SP 0 0 ND NO NA NA NA

M06-06 0e/22/94 50 SP 00 ND NO NA NA NA

M06-06 Qe/22/94 10 CL 0 0 NO BENZO(A,)ANTHRACENE:900 NA NA NA
BENZO(A)PYRENE 1400J(e)

BENZO(B)FLUORi_ITHENE 2500J(e)
CHRYSENE 980
FLUORANTHENE 2800

INDENO(1.2.3-CD)PYRENE 1500J(e.g)
PYRENE 7100

M416-(]6 06/22/94 14 CL 0 0 NO ND NA NA NA

07110195 Page 3



** USCS Interpretat=on(forsoilboringsonly);

GW = well-gradedgravel SW = well-gradedsand ML = inorganicsiltandveryfinesands MH = inorganicsilts,micacaousordiatomaceous
GP = poorly-gradedgravel SP = poorly-gradedsand CL = inorganicclay, finesandorsiltysoils
GM = siltygravel SM = siltysand low-madplasticity CH = inorganicclay,highplasticity
GC = clayeygravel SC = clayeysand OL = organicsiltsand OH = organicsilt/clay,mad- highplasticity

organicsiltyclays PT = peat

"'* Fieldscreeningresultswereobtainedusinga photoionizationdetectorcalibratedusinga 100ppm/visobutylenestandardgas (forsoilboringsonly).

AnalyticalData Comments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Partsper millionvolume
PCBs = PolychlorinatedBiphenyls

AnalyticalQA/QCComments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative

"-" = NotApplicable
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 6

CTO 280

ALAMEDA NAVAL AIR STATION

TOTAL
WELL WATER SAMPLE VOLATILEORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED
NO. SEARING DATE COMPOUNDS COMPOUNDS PCB'S AND OIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE (ug/L) lug/L) lug/L) (ug/L) (ug/L) (rag/L)

i,il06-01 1 11111/94 1.2-DICHLOROETHENE(TOTAL):6 NO NO ND NO 1140
TETRACHLOROETHIENE 1

TRICHLOROETHENE 7

VINYL CHLORIDE 2

_lQ6-02 1 11t29,_4 1.1-OICHLOROETHANE2 ND ND ND NO 370

1.2-DICHLOROETHENE(TOTAL): 18
TRICHLOROETHENE 15

VINYl. CHLORIDE 1

'M06-0_ DUP 1 11/29/94 1.1-OICHLOROETHANE:2 ND NO NO ND 440

1.2-DICHLOROETHENE(TOTAL) 17
TRICHLOROETHENE: 13
VINYL CHLORIDE 08

M06-O3 1 11111/94 NO ND NO NO ND 2820

M06-O4 1 11110/94 CHLOROFORM 16 ND ND ND ND 118

M06.-05 I 11/10/94 NO ND ND ND ND 748

M06-06 1 11/30/94 1.1-DICHLOROETHANE 41 NO ND ND TPHCAS UNLEADEDGASOLINE 1900
1.1-DICHLOROETHENE 16 56J(h)

1.2-DICHLOROETHENE(TOTAL) 70
CHLOROMETHANE 2

TETRACHLOROETHENE 10

TRICHLOROETHENE 10

DHP-S06-01 2 08/17/94 NO ND NA NA NA 32400 J(h)

OHP-S06-02 2 08/17/94 I ACETONE 27J(f) ND NA NA NA 10500 J(h)

)HP-S06-03 2 08/18/94 ND NO NA NA NA 33800

DHP-S06_4 2 08/18/94 2-8UTANONE 78J(f) NO NA NA NA 47800
CHLOROMETHANE 3
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Analytical Dat "_ments: ug/kg = Microgramsperkilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsperliter NA = NotAnalyzed

J = Valueestimatedatreportedconcentration ppm/v = Partspermillionvolume

SHP = "Shallow"HydroPunchobtainedfromfirstwater-beariogzone PCBs = PolychlorinatedBiphenyls

DHP = "Deep" HydroPunchobtainedfromsecondwater-bearingzone

AnalyticalQAJQCComments: (a) - Surrogaterecoveryproblem (el - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d} - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative



TABLE 9-4

METAL RESULTS IN GROUNDWATER EXCEEDING 95 PERCENT/95 PERCENT STI

FROM SITE 6
CTO 280

ALAMEDA NAVAL AIR STATION

Detected

Sample Location SampleDate Metal Concentration UpperTolerance

(u_/L) Limit/upT/L}a)

M06-01 11/11/94 MERCURY 0.62 J 0.1
11/11/94 NICKEL 11.9J 6.6

M06-03 11/11/94 BERYLLIUM 1.4J 1.3

M06-04 11/10/94 BERYLLIUM 1.4J 1.3

M064)5 11110194 BERYLLIUM 1.4J 1.3

M06-06 11/30/94 SELENIUM 3.3J 1.0

Note: (a)Thisvaluerepresentstheuppertoleranceintervalofthe 95percent/95percentSTI(95/95STI). The95/95STIis the valuebelow
which95percentofthe groundwatersamplesareexpectedtofall95percentofthe time,basedonpreviousgroundwater
samplescollectedfromNASAlamedafromareasofnon-industrialme.

J - Estimatedconcentration

STI- StatisticalToleranceInterval

1
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SUMMARY OF NON POINT SOURCE ORGANIC CHEMICAL ANALYSES FROM SITE 6

CTO 280
ALAMEDA NAVAL AIR STATION

NPS SAMPLE VOLATILE ORGANIC SEMIUOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

I.D. DATE COMPOUNDS COMPOUNDS PCB'S ANDDIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

(ug/kg) (ug/kg) (uglk9) (ug/kg) (ug/kg)

_IPS-S06_)t 0Z/19/9,4 1.1 1-TRICHLOROETHANE 160000 NO NA TPHC ASMOTOR OIL: 650000J(h) TPHC ASUNLEADEDGASOLINE

TRICHLOROETHENE 52000 37000J(h)

_1PS-S06-02 0ZI19_.4 ND ND NA TPHC ASMOTOR OIL 1060000J(h) TPHCAS UNLEADEDGASOLINE

8200J(h)

_4PS-S0_-03 07119194 ND PENTACHLOROPHENOL:30(X]J(f) NA TPHCAS MOTOROIL: 640000J(h) ND

Analytical DataComments: ug/kg = Microgramsperkilogram ND = Analytesreportedbelowdetectionlimits

ug/l_= Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Partspermillionvolume
PCBs = PolychiorinatedBiphenyls

AnalyticalQ/VQC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative

0ZI11/95 Page 1 i
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SUMMARY OF QUALITY CONTROL ORGANIC CHEMICAL ANALYSES FROM SITE 6

CTO 280
ALAMEDA NAVAL AIR STATION

WELL SAMPLE VOLA11LEORGANIC SEMIVOLATILEORGANIC PES11ClDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE COMPOUNDS COMPOUNDS PCB'SANOOIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

(u_L) (ugh) lug/L) (u_L| (u_L)

S06-ER_I 08/11/94 1,2-DICHLOROETHANE 1 ND NA NA NA

S06-ER-02 06/17FJ4 NO NO NA NA NA

S06-ER-03 08/18/94 CARBONDISULFIDE 2J(f) ND NA NA NA

S06-TB_I 00/17/94 1,2-DICHLOROETHANE 08 NA NA NA NA

S06-TB-02 08/18194 ND NA NA NA NA

Analytical Data Comments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Parts permillionvolume
TB = TripBlank PCBs = PolychlorinatedBiphenyls
ER = EquipmentRinsate

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecovery problems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative
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TABLE 10-1

SUMMARY OF FIELD WORK FOR SITE 7A
CTO 280

ALAMEDA NAVAL AIR STATION

Cone Surface Shallow Non-Point
Penetrometer Deep Shallow Soil Soil Shallow Deep Groundwater Source
Testing HydroPunch HydroPunch Sampling Sampling Wells Wells Sampling Sampling

CPT-S07A-01 DHP-S07A-01 SHP-S07A-05' S07A-01 B07A-08 M07A-08 D7A-01 W-i NPS-S7A-02

CPT-S07A-02 DHP-S07A-02 SHP-S07A-06' S07A-02 B07A-09 M07A-09 D7A-02 W-2 NPS-S7A-03

CPT-S07A-03 DHP-S07A-03 SHP-S07A-07_ B07A-10 D7A-03 W-3

CPT-S07A-04 DHP-S07A-04 SHP-S07A-08" B07A-11 M07A-01

CYI'-S07A-05 SHP-S07A-09" B07A-12 M07A-02

CPT-S07A-06 SHP-S07A-I(P M07A-08 M07A-03

,CPT-S07A-07 SHP-S07A-II" M07A-09 M07A-04

CPT-S07A-08 DHP-S07A-05_ M07A-05

CPT-S07A-09 DHP-S07A-07_ M07A-06

CPT-S07A-10 DHP-S07A-09b M07A-07

CPT-S07A-11 M07A-08

M07A-09

D7A-01

D7A-02

D7A-03

' HydroPunch samples obtained from top of first water-bearing zone from a depth of approximately 6 feet bgs.
b HydroPunch samples were obtained from the Holocene Bay Mud unit from a depth of approximately 16 feet bgs.
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 7A
CTO 280

ALAMEDA NAVAL AIR STATION

WELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATiLEORGANIC PESTIC|DES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S AND DiOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

{f_t _e: • • (m--,_) luWkg) (u_g) (uglk¢) (ug/kg) (ug_g)ate,

MOTA-08 11_ 0 0 GM 0 0 NO NA HA TPHCAS MOTOROIL: 32000J(h) NO

_T

MIOZA_8 11/20/94 2 5 GM 0 0 NO NA NA TPHCAS MOTOROIL 67000J(h) ND

MO7A-O8 11/20/94 5 0 CL 0 0 ND NA NA TPHCASMOTOR OIL 72000J(h) ND

MO7A-09 11/20/94 0 0 GM 0 0 ND NA NA ND ND

MO7A-O9 11/20/94 2 5 CL 0 0 ND MA NA TPHCASMOTOR OIL 37000J_) ND

MO7A-09 11/20/94 5 0 CL 0 0 MD NA NA ND NO

M07A-.09DUP 11/20/94 5 0 CL 0 0 ND NA NA TPHCAS MOTOROIL: 72000J(h) ND

;07A-O1 C)7t22/94 0 0 - NA MA ND NA NA

S07A-02 D7/22/94 0 0 -- - MA NA NO NA NA

S07A_2 DUP 37/22/94 0 0 -- - MA MA ND NA NA

07110/95 Page 1
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* Sample depth " ':catedrepresentsthe topof an 18-inchsampleinterval.

*" USCS Interpretaoon(forsoilboringsonly):

GW = well-gradedgravel SW = well-gradedsand ML = inorganicsiltandveryfine sands MH = inorganicsilts,micacaousordiatomaceous
GP = poorly-gradedgravel SP = poorly-gradedsand CL = inorganicclay, finesandorsiltysoils
GM = siltygravel SM = siltysand low-reedplasticity CH = inorganicclay, highplasticity
GC = clayeygravel SC = clayeysand OL = organicsiltsand OH = organicsilt/clay,med- highplasticity

organicsiltyclays PT = peat

"°* Fieldscreeningresultswereobtainedusinga photoionizationdetectorcalibratedusinga 100 ppm/visobutylenestandardgas (forsoilboringsonly).

AnalyticalData Comments: ug/kg = Miaograms perkilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Value estimatedat repodedconcentration ppm/v = Partspermillionvolume
PCBs = PolychlorinatedBiphenyls

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems, referto datavalidationnarrative

"-" = NotApplicable



TABLE 10-3

METAL RESULTS IN SOIL EXCEEDING TEN TIMES THE STLC

_, FROM SITE 7ACTO 28O
ALAMEDANAVAL AIR STATION

Detected

Sample Location and Depth Sample Date Metal Concentration STLC x 10

_m_/k_ (m_,/k_)(')

B07A-10-0 08117/94 BARIUIVl 1120J ]000.00

08/17/94 CADMIUM 33.4 J 10.00

08/17/94 COPPER 1170J 250.00

08/17194 LEAD 2180 50.00

B07A-12-0 08117/94 BERYLIAUM 8.7 J 7.50

B07A-12-7 08/17194 LEAD 223 50.00

M07A-08-0 11/20194 LEAD 50.8 50.00

M07A-09-0 11/20194 LEAD 101 50.00

V

Note: (j) For the purpose of a screening criteria for this documenL soil concentrations have been compared to a value
equal to 10 times the STLC.

J - Estimated Concentration

STLC - Solubility Threshold Limit Concentration

1
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 7A

CTO 280
ALAMEDA NAVAL AIR STATION

TOTAL
WELL ' WATER SAMPLE VOLATILE ORGANIC SEMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. 3EARING DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE lug/L) (ug/l.) (ug/L) (ug/L) (ug/L) (mgtL)

DOZA-01 2 12/20/94 ETHYLBENZENE t40J(f| 2,4-OIMETHYLPHENOL 210 ND TPHC ASJP5 2000J(h) TPHCASUNLEADEDGASOLINE 17000

TOLUENE 160 2-METHYLNAPHTHALENE 22 4700J(h)
XYLENE{TOTAL) 1400 NAPHTHALENE: 55

DO?A-02 2 12119/94 ND NO ND ND NO 18000

:)07A-03 2 12119/94 NO NO ND NO ND 17000

MO7A-01 1 10/14/94 1.1,1-TRICHLOROETHANE 2 ND ND TPHC ASMOTOROIL 1300J(h) ND 12900
1,1-DICHI.OROETHANE 1

TRICHLOROETHENE 2

MOTA-01DUP 1 10/14/94 1.1,1-TRICHLOROETHANE 3 NO NO TPHC ASMOTOROIL: 1180J(h) ND 12900
TRICHLOROETHENE 2

MO7A-02 1 t0/19/94 CARBONDISULFIDE 2J(f) NO ND TPHCAS MOTOROIL: 79QJ(h) NO 27900

MO7A-03 'l 10/19/94 ND NO NO TPHCAS MOTOROIL 1100J(h) ND 27300

MO7A-04 1 10/20/94 1,1-DICHLOROETHANE 1 NO ND ND ND 586
ETHYLBENZENE 6

MO7A_5 1 10/21/94 CARBONDISULFIDE 3 4-METHYLPHENOL: 19 ND TPHCAS MOTOROIL 1080J(h) rTPHCAS UNLEADEDGASOLINE 33500

XYLENE(TOTAL) 4 53J(h)

MOTA-O6 1 12/05/94 ND ND NO TPHCAS MOTOROIL 800J(h) INO 9900

MO7A-O7 1 12.R)7/94 BENZENE 2 , NO NO TPHCAS MOTOROIL 2100J(h) _ND 25000

XYLENE (TOTAL) 2

MO7A-OB 1 1_ NO NO NO ND iND 3800

MOTA-09 1 12_Tot94 ND ND ND ND ND 4600

W-t t ,r10/20/94 BENZENE 180 ND ND TPHCAS DIESEL 4490J(h) TPHCAS UNLEADEDGASOLINE 2360
-THYLBENZENE 150 7600J(h)

TOLUENE 160

XYLENE(TOTAL) 960

07110/95 Page 1
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 7A
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

TOTAL
WELL WATER SAMPLE VOLATILEORGANIC SEMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BEARING DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXINS ' HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE (ug/L) (ug/L) (ugiL) (ug/L| (ug/L) (mglL)

W-2 1 10/20/94 BENZENE 2 NO ND TPHC ASDIESEL 2770J(h) TPHCASUNLEADEDGASOLINE: 2750

ETHYLBENZENE 24 2510J(h)
TOLUENE 6

XYLENE(TOTAL) 150

W-3 1 10/20/94 JBENZENE 25 'NAPHTHALENE 490 NO TPHCAS DIESEL 4240J(h) TPHCASUNLEADEDGASOLINE 8490

ETHYLSENZENE 14 1620J(h)
XYLENE (TOTAL) 11

DHP-SOZA-01- 2 07/22/94 NO NA NO TPHCASMOTOR OIL: 3200J(h} ND 19600

DHP-SOZA_I2- I 2 07119/94 2-BUTANONE 39J(f) NA ND TPHCASMOTOR OIL 1B40J(h) ITPHCAS UNLEADEDGASOLINE 290 16700
BENZENE 1

CARBONDISULFIDE 1

ETHYLBENZENE 6

TOLUENE 6

XYLENE(TOTAL) 39

DHP.S07A-03-- 2 07/20/94 ND NA ND TPHCASMOTOROIL 1700J(h) ND 33000

!DHP-SOTA-04-- 2 07119/94 CARBONDISULFIDE 4 NA NO TPHCAS MOTOROIL 7020J(h| NO 23600
XYLENE(TOTAL) 1

SHP-SO7A-05" 1 07_ CARSON DISULFIDE 4 NA I NA TPHCAS MOTOROIL 1230J(f.h] NO NA

DHP-SO7A_05_ 1 07_ CARBON DISULFIDE 19 NA ' NA ND ND NA

SHP-SOTA-06° 1 07/20/94 CARBON DISULFIDE 1 NA NO NA ND NA

SHP-SO7A-OZ" 1 07/25194 NO NA NA TPHCASMOTOR OIL 6770J(f.h) ND NA

DHP-SO7A-07°" 1 07/21194 CARBONDISULFIDE 79 NA NA TPHCASMOTOR OIL 5830J(h) ND NA

SHP-SO7A-,08" 1 07/25/94 CHLOROBENZENE 4 NA NA ND ND NA

SHP-S07A-09" 1 07/26/94 BENZENE 2 NA NA TPHCASMOTOROIL 40BOJ(f,h) TPHCAS UNLEADEDGASOLINE NA
XYLENE (TOTAL) 1 54J(h)
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 7A

CTO 280
ALAMEDA NAVAL AIR STATION

(Continued)

TOTAL
WELL WATER SAMPLE VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BEARING DATE COMPOUNDS COMPOUNDS PCB'SAND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE (uo/L) (uo/L| (ug/L| |ug/L) |ug/L) (mglL)

3HP-SO7A_39" 1 07/2_o#34BENZENE 2 NA HA TPHCAS DIESEL 7890J(h) TPHCASUNLEADEDGASOLINE NA

CARBONDISULFIDE B 56J(h'_

SHP-SO?A-t0" 1 07/22/94 BENZENE 200 NA NA TPHCAS DIESEL 2510J(a,h) TPHCAS UNLEADEDGASOLINE NA
ETHYLBENZENE 420 16900
TOLUENE 47

XYLENE(TOTAL) 3500

SHP-SOTA-11" 1 07/25_4 BENZENE 22 NA NA ! NO TPHCAS UNLEADEDGASOLINE NA

CARBONDISULFIDE 15 120J(h)
CHLOROFORM 1

ETHYLBENZENE 9
i

!XYLENE(TOTAL) 5

DHP-SOIA-11" 1 07/21/94 2-BUTANONE 64J(f) NA : NA NA TPHCAS UNLEADEDGASOLINE NA

IACETONE 25J(f) 160J(h)
BENZENE 1

CARBON DISULFIDE 9

ETHYLBENZENE 2

XYLENE (TOTAL) 12

DHP-SO7A-03 2 07/20/94 NO NA ND TPHC ASMOTOR OIL 2830J(h) ND 26100
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Analytical(D_,tar",mments: ug/kg = Microgramsper kilogram ( ND = Analytesreportedbelowdetectionlimits (

ug/L = Microgramsper liter NA = NotAnalyzed

J = Value estimatedat reportedconcentration ppm/v = Partspermillionvolume

SHP = "Shallow"HydroPunchobtainedfromfirstwater-bearingzone. PCBs = PolychlorinatedBiphenyls

DHP = "Deep" HydroPunchobtainedfromsecondwater-bearingzone.

AnalyticalQAJQCComments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixsp_kerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative



TABLE 10-5

METAL RESULTS IN GROUNDWATEREXCEEDING 95 P,ERCENT/95 PERCENT STI
FROM SITE 7A

CTO 280
ALAMEDANAVAL AIR STATION

Detected

Sample Location Sample Date Metal Concentration Upper Tolerance

(u[,/L) Limit/u_r/L}')

M07A-01 10114194 SELENIUM 6.1 J 1.0

M07A-02 10/19/94 ARSENIC 94.0 36.3

M07A-03 10/19/94 ARSENIC 60.7 36.3

10/19/94 CHROMIUM 19.2 J 3.2

M07A-04 10/20/94 THALLIUM 4.3 J 0.9

M07A--06 12105194 BER_ 1.6J 1.3

12/05194 NICKEL 18.2 J 6.6

M07A-07 12107194 BERYII,IUM 1.5J 1.3

12/07194 COBALT 8.9 J 8.6

12/07194 NICKEL 28.3 J 6.6

12/07/94 SELENIUM 3.1 J 1.0

M07A-08 12/05194 BERYLLIUM 1.7J 1.3

12/05/94 NICKEL 12.6 J 6.6

M07A-09 12/05194 NICKEL 10.6 J 6.6

W-I 10/20/94 ARSENIC 45.1 36.3

W-2 10/20/94 ARSENIC 57.5 36.3

10/20/94 BER_ 1.7 J 1.3

W-3 10/20194 ARSENIC 173 36.3

Note: (a)This value representsthe uppertolea'anceintervalof the 95 _t/95 percentSTI(95/95 STI). The95/95 STI is the value below
which95 percentof the groundwatersamplesareexpectedto fall 95 percentof the time, basedon previousgroundwater
samples collated fromNAS Alamcxiafromareasof non-industrialuse.

J - Estimatedconcentration

ST[ - StatisticalToleranceInterval

1
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SUMMARY OF NON POINT SOURCE ORGANIC CHEMICAL ANALYSES FROM SITE 7A

CTO 280
ALAMEDA NAVAL AIR STATION

NPS SAMPLE VOLATILEORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

I.D. DATE COMPOUNDS COMPOUNDS PCB'SAND OIOXlNS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

(ug,/k9) (ugJkg) (ug_g) (ug,/kg| (ug/kg|

_IPS-S07A-02 08/24/94 NO NO NA TPHCASMOTOR OIL: 11400000J(h) TPHCAS UNLEADEDGASOLINE
3500J(a,h)

_4PS-SO7A4)3 071119/94 ND ND NA TPHCASMOTOR OIL: 910000J(h) ND

Analytical Data Comments: ug/kg = Microgramsperkilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Partsper millionvolume
PCBs = PolychlorinatedBiphenyts

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,refertodata validationnarrative
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SUMMARY OF QUALITY CONTROL ORGANIC CHEMICAL ANALYSES FROM SITE ?A

CTO 280
ALAMEDA NAVAL AIR STATION

WlELL ,SAMPLE VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

NO. DATE COMPOUNDS COMPOUNDS PCB'SAND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

lug/L) (ugA.) (ug/L) (ugJL) (ug/L)

SOZA-ER-01 07119/94 NO NO ND TPHCAS JP5 150 NO

S07A-ER_)2 11_ ND NA NA ND ND

S07AJER-02 07119194 NO NA NO ND NO

SO7A-ER-03 07/20/94 NO NA ND NO ND

S07A-ER-04 07/22/94 NA NA ND NA NA

S0ZA-ER-05 07/22/94 ND NA NO TPHC ASDIESEL: 420J{h) ND

S07A-ER-06 07/26/94 ND NA NA ND ND

S07AJER-07 07/26/94 ND NA NA ND ND

S07A-TB 11/20/94 1.2-OICHLOROETHANE 08 NA NA NA NA

SO7A-TB 10/19/94 1.2-OICHLOROETHANE 1 NA NA NA NA

S07A-TB-0t 07119194 ND NA NA NA NA

S07A-TB-02 07119/94 ND NA NA NA NA

S07A-TB-03 07/20/94 ND NA NA HA NA

S07A-TB-04 07/20/94 ND NA NA NA NA

!S07A-TB-05 07/22/94 ND NA NA NA NA

SOTA-TB-06 07/25/94 1,2-DICHLOROETHANE 06 NA NA NA NA

S07A-TB-O7 07/26/94 ND NA NA NA NA

S07A-TB-O8 08/17/94 BENZENE 0 9 NA NA NA NA
TOLUENE 7

XYLENE (TOTAL) 3

07111/95 Page 1
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SUMMARY OF QUALITY CONTROL ORGANIC CHEMICAL ANALYSES FROM SITE 7A

CTO 280
ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE VOLATILE ORGANIC SEMIVOILATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE COMPOUNDS COMPOUNDS PCB'SAND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

|uglL) rug/L) (ug/L) lug/L) lu9/L)

SOZA-TB-09 06/17/94 ND NA NA NA NA

TB 1_ 1.2-DICHLOROETHANE 06 NA NA NA NA

TB 10/14/94 1,2-DICHLOROETHANE 1 NA NA NA NA

Analytical Data Comments: ug/kg = Microgramsperkilogram NO = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedatreportedconcentration ppm/v = Partspermillionvolume
TB = TripBlank PCBs = PolychlorinatedBiphenyls
ER = EquipmentRinsate

AnalyticalQA/QCComments: (a) - Surrogaterecoveryproblem re) - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative

0)'/! 1/95 Page 2



TABLE 11-1

_' SUMMARY OF FIELD WORK FOR SITE 7B AND 11
CTO 280

ALAMEDA NAVAL AIR STATION

Cone Non-Poim
Penetrometer Deep Soil Shallow Deep Groundwater Source Geophysical
Testing HydroPunch Sampling Wells Wells Sampling Sampling Survey

CPT-S07B-O1 DHP-S07B-01 B07B-04 Mll-05 Dll-01 M07B-01 NPS-S07B-01 X

CPT-S07B-02 DHP-S07B-02 B07B-05 M11-06 M11-01 NPS-S07B-02

CPT-S11-01 DHP-S11-01 B11-08 M11-02 NPS-SI1-01

CPT-S 11-02 DHP-S11-02 B11-09 M11-03

Bll-10 M11-04

Bll-ll Mll-05

Bll-12 M11-06

Bll-13 Dll-01

B11-14 WA-08

Mll-05

M11-06
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITES 7B AND I I
CTO 280

ALAMEDA NAVAL AIR STATION

WELL SAMPLE SAMPLE USCS FIELD VOLA11LEORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'SAND DIOXlNS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

[feet,bgs] • • (ppm/v) (ug/kg) (ug/kg) (ug/_g) (uo/kg) (ug/kg)_et

Bll_)S D8/16/94 00 SP O0 NA NA NA ND ND

B1t-(38 [36/16/94 2 5 SP 0 0 NO NA NA TPHCASMOTOROIL 30000J(h) ND

B11-08 D6/16/94 5 0 SP 0 0 NO NA NA ND ND

B114)9 [38/16/94 0 0 SW 0 0 NA NA NA TPHCASMOTOROIL 180000J(h) NO

B114)9 08/16/94 2 5 SW 0 0 ND NA NA TPHCASMOTOROIL 150000J(h) ND

Bll-0g 06/16/94 50 SP 00 ND NA NA ND ND

B11439DUP i_/16/g4 5 0 SP 0 0 NO NA NA ND ND

B11-10 [36/12/94 0 0 SP i0 5 NA HA NA TPHCASMOTOROIL 78000J(h) ND

B1t-10 D6/12/94 2 5 SP 0 5 ND HA NA TPHC ASMOTOROIL 2800OJ(h) ND

811-10 [36/12/94 5 0 SP 0 5 ND NA NA TPHCAS MOTOROIL 31000J(h) ND

Blloll 38/16/94 ! 00 SW 00 NA hlA NA ND NO

811-11 08/16/94 25 SP 00 ND hlA NA TPHC AS MOTOR OIL 170000J(h) ND

0;'110/95 Page 1



TA . I I-2

SUMMARYOF SOIL ORGANIC CHEMICALANALYSESFROM SITES7B AND II
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH '_LASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

[feet.l:)g$ . * (ppm/v) (ug/ko) (ug/kg) (ug/kg) (ugJkg) (uglkg)

Bl1-11 08/16/94 50 SP 00 ND NA NA ND ND

B11-12 08/16/94 0 0 SW 11 NA NA NA TPHC AS MOTOR OIL 3260000J(h) ND

Bl1-12 08/16/94 25 SW 11 NO NA NA NO NO

811-12 08/16/94 50 SP 00 NO NA NA ND ND

B11-13 08/16/94 00 SW 00 NA NA NA ND ND

Blt-13 08/16/94 25 SW 00 NO NA NA ND ND

Bl1-13 08/16/94 50 SP 00 hiD NA NA ND ND

B11-14 08/16/94 0 0 $W 0 0 NA NA NA TPHCAS MOTOROIL 25000J(h) NO

Bt 1-14 06/16/94 2 5 SP 19 IND NA NA ND ND

111-14 06/16/94 50 SP 1 9 NO NA NA NO ND

B07R-O4 06/16/94 0 0 SP NA ND 4,4'-DDT 58J(h) TPHCAS MOTOROIL 170000J(h) ND

B0?B_34 _8/16/94 2 5 SP NO NO ND ND ND

07110,,'95 Page 2
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITES 7B AND I I
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLAllLE ORGANIC PESTICIDES. TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'SAND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

ileet.t_ls] • • |ppm_) (uo/kg) (ug/kg) (ug_g) (ug_g) (ug/kg)air

BO7B-O4 0_16_J4 5 0 SP NO !NO 'NO NO TPHC ASUNLEADEDGASOLINE

I

1600OJ(h)

B7B-05 08/16/94 0 0 SP 0 0 NA IND IND TPHCASMOTOR OIL: 22000J(h) NO

B7B-O5 08/16/94 2 5 SP 00 ND ND NO ND ND

B7B-O5 08/16/94 5 0 SP 0 0 ND NO ND ND NO

1784)5DUP 08/16/94 5 0 SP 0 0 ND NO ND TPHCASMOTOR OIL 26000,J(h) NO

M11-O5 08/16/94 0 0 SW 0 0 MA NO NA ND ND

_I 1-O5 08/16/94 25 SW O0 ND ND INA ND ND

Ml14)5 08/16FJ4 50 SP 00 NO ND NA ND ND

Mt 1-06 08/16/94 0 0 SP 0 0 MA NO NA TPHCAS MOTOROIL 44000J(f,h) ND

IM11 ..06 06/16/9.4 2 5 SP 0 0 MD ND NA NO ND

M 11-06 06/16/94 5 0 SP I0 0 NO ND NA ND ND

0;'110/95 Page 3



" Sample -.atedrepresentsthetopof an 18-inchsampleinterval.

"°USCS Interpretatmn(forsoilboringsonly):

GW = well-gradedgravel SW = weU-gradedsand ML = inorganicsiltandveryfinesands MH = inorganicsilts,micacaousordiatomaceous
GP = poorly-gradedgravel SP = poorly-gradedsand CL = inorganicclay, finesandorsiltysoils
GM = siltygravel SM = siltysand Iow-medplasticity CH = inorganicclay, highplasticity
GC = clayeygravel SC = clayeysand OL = organicsiltsand OH = organicsilt/clay,med- highplasticity

organicsiltyclays PT = peat

"'* Field screeningresultswere obtainedusinga photoionizationdetectorcalibratedusinga 100ppndvisobutyienestandardgas (forsoilboringsonly).

AnalyticalData Comments: ug/kg = Microgramsperkilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedatreportedconcentration pprn/v= Parts permillionvolume

PCBs = PolychlorinatedBiphenyls

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matdxspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative

"--" = Not Applicable



TABLE 11-3

METAL RESULTS IN SOIL EXCEEDING TEN TIMES THE STLC
FROM SITES 7B AND 11

CTO 280
ALAMEDA NAVAL AIR STATION

Detected

Sample Location and Depth Sample Date Metal Concentration STLC x 10

Im_/kg) (m_,/k_)(a)

B11-09-2.5 08/16/94 LEAD 64.8 50.00

BI 1-12-0 08/16/94 LEAD 74.2 50.00

B07B-04-0 08/16/94 LEAD 416 50.00

08/16/94 MERCURY 2.6 2.00

Note: Ca)Forthe purposeof a screeningcriteriafor this docamxent,soil concentrationshavebeencompared to a value
equalto 10times the STLC.

J- EstimatedConcentration

STLC - SolubilityThresholdLimitConcentration

1
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITES 7B AND I I
CTO 280

ALAMEDA NAVAL AIR STATION

TOTAL

WELL WATER SAMPLE VOLATILE ORGANIC $EMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED
NO. BEARING DATE COMPOUNDS COMPOUNDS PCB'S AND 0tOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE (ugTL) (ug/L) (ug/L) (ug]L) (ug/L) (mglL)

M078-01 1 11/01/94 1,1 1-TRICHLOROETHA/,_: 6 NO NO TPHCASMOTOR OIL: 370J(h) ND 1420
1.2-DICHLOROETHENE(TOTAl.) 6
VINYL CHLORIDE 0 7

M1I.O1 I 10/26/94 1,1I-TRICHLOROET_ ? ND ND TPHCASDIESELz 980J(h) TPHCAS UNLEADEDGASOLINF 1300 J(h)
1.1-OICHLOROETHANE_3 ?SJ(h)
BENZENE 2

TRICHLOROETHENE 2

XYLENE (TOTAl.) 1

Ml1-02 1 10/26/94 1,t-DICHLOROETHANE 2 NO NO TPHC ASMOTOR OIL: 1800J(h) ND 1300 J(h)
1,2-DICHLOROETHENE(TOTAL) 1
VINYL CHLORIDE 09

11-03 1 11/01/94 NO NO ND TPHCAS MOTOR OIL: 1170J(h) NO 862

Ml1-04 1 11/04/94 ND ND ND ND ND 684

)All.05 1 10/26/94 NO ND ND TPHCAS MOTOROIL: 1910J(h) ND 7600

M11-05DUP 1 10/26/94 NO ND NO TPHCAS MOTOROIL 1430J{h) ND 7700 J(h)

Mll.06 1 11/29/94 I,I-DICHLOROETHANE 1 ND NO NO ND 700

1.2-DICHLOROETHENE(TOTAL) 20
TRICHLOROETHENE 23
VINYL CHLORIDE 6

DHP-SOIS-01 2 08/04/94 ND NA NA TPHCAS MOTOROIL: 520J(h) ND 44500

OHP-SOTB-O2 2 0e/0,4/94 ND NA NA TPHC ASMOTOR OIL 1000J(h) ND 36300

DHP-S07S-02 2 06/04/94 NO NA NA TPHC ASMOTOR OIL 850J(h) ND 35300

DHP-Sll-01 2 06/03/94" ND NA NA TPHCAS MOTOR OIL 1820J(h) NO 2070

Dt4P-Sll-02 2 06/03/94 1,1-DICHLOROETHENE 1 NA NA TPHCAS MOTOR OIL 1220J(h) ND 2530

1,2-DICHLOROETHENE(TOTAL) 20
TRICHLOROETHENE 36

VINYL CHLORIDE 06

07110_95 Page 1



( (t
Analytlcal_w "_ments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Partspermillionvolume

SHP = "Shallow"HydroPunchobtainedfromfirstwater-bearingzone PCBs = PolychlorinatedBiphenyls

DHP = "Deep" HydroPunchobtainedfromsecondwater-bearingzone

AnalyticalQAJQCComments: (a) - Surrogaterecoveryproblem re) - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) -Matdx spikerecovery problems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative



TABLE 11-5

METAL RESULTS IN GROUNDWATEREXCEEDING 95 PERCENT/95 PERCENT STI
FROM SITES 7B AND 11

CTO 280
ALAMEDANAVAL AIR STATION

Detected

Sample Location Sample Date Metal Concentration Upper Tolerance

(u_)/L) Liimt_u__/L_')

M11-0] 10/26/94 CHROMIUM 5.5 J 3.2

M11-02 10/26/94 NICKEL 11.8 J 6.6

M11-04 11/04/94 BERYLLKJM 1.4 J 1.3

M11-05 Dup 10/26/94 NICKEL 16.9 J 6.6

Note: (a)This value rqxe'zcnts the upper tolmance mt_rvalof the 95 percent/95_t STI(95/95 STI). The95/95 STIis the value below

which95 percent ofthe groundwate_samplesare expectedto fall 95 percentof the time, basedon previousgroundwater
samples collected fromNAS Alamedafrom areasof non-industrialuse.

J - Estimated conc,_atration

STI - StatisticalTolerance Interval

1
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SUMMARY OF NON POINT SOURCE ORGANIC CHEMICAL ANALYSES FROM SITES 7B AND I I

CTO 280
ALAMEDA NAVAL AIR STATION

NPS SAMPLE VOLATILE ORGANIC SEMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

I.D. DATE COMPOUNDS COMPOUNDS PCB'S ANDDIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

(u_o) (u_ko) (u_ol (ugn_g) (ug_g)

NPS-S11-O1 07118/94 ND BIS(2-ETHYLHEXYL)PHTHALATE: NA TPHC ASDIESEL lg7OOOOOJ(a,h) TPHC ASUNLEADEDGASOLINE

160000J(h) 3330000J(h)

FLUORANTHENE 1200OJ(g)

r

NPS-STB-01 07118/94 ND NO NA TPHC ASMOTOROIL: 1940000J(f,h) ND

NPS-S7B-02 06/24/94 NO NO NA TPHC ASMOTOROIL: 220000J(h) ND

NPS-S7B.02Dup 0e/24/94 ND BENZO(A)ANTHRACENE:400 NA TPHC ASMOTOROIL 240000J(h) ND
FLUORANTHENE: 830

PYRENE: 8(30

AnalyticalData Comments: ug/kg = Microgramsperkilogram NO = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Pails permillionvolume

PCBs = PolychlorinatedBiphenyls

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (0 - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (hi - Otherproblems,referto datavalidationnarrative
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SUMMARY OF QUALITY CONTROL ORGANIC CHEMICAL ANALYSES FROM SITES 7B AND I !

CTO 280

ALAMEDA NAVAL AIR STATION

WELL SAMPLE VOLATILE ORGANIC SEMIVOLATILE ORGANIC PESTICIDES. TOTAL PETROLEUM TOTAL PETROLEUM
NO, DATE COMPOUNDS COMPOUNDS PCB'SAND DIOXINS HYDROCARBONS EXTRACTABLE HYDROCARBONSPURGEABLE

(ug/l.I lug/L| (ug/LI |ug_L| luglL)

STBI1-ER-01 08/03/94 ND NA NA ND ND

S?a11-ER-02 08/04/94 NO NA NA ND ND

S?Bll-ER-Q3 06/16/94 NO NA NA ND ND

S?al I-ER-04 06/11/94 1.2-OICHLOROETHANE:07 ND NA NA NA

STEI1-TB-01 08/03194 ND NA NA NA HA

S7BII-TB-02 08/16/94 ND NA NA NA NA

S?B11-TB-O3 08/16/94 ND NA NA NA NA

s?a__Te-O4 o_s_9,_ NO NA NA NA NA

AnalyticalData Comments: ug/kg = Microgramsperkilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Value estimatedat reportedconcentration ppm/v = Partspermillionvolume

TB = TripBlank PCBs = PolychlorinatedBiphenyls
ER = EquipmentRinsate

AnalyticalQAJQCComments; (a) - Surrogaterecoveryproblem (el - Internalstandardsproblems
(b) - Blankcontaminationproblems (f_ - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative

07111195 Page 1



TABLE 12-1

SUMMARY OF FIELD WORK FOR SITE 7C
CTO 280

ALAMEDA NAVAL AIR STATION

Cone Non-Point

Penetrometer Deep Soil Shallow Deep Groundwater Source Geophysical
Testing HydroPunch Sampling Wells Wells Sampling Sampling Survey

CPT-S07C-01 DHP-S07C-01 B07C-II M07C-06 DTC-01 MW547-I NPS-S07C-01 X

CPT-S07C-02 DHP-S07C-02 B07C-12 M07C-07 MW547-2

CPT-S07C-03 DHP-S07C-03 B07C-13 M07C-08 MW547-3

CPT-S07C-04 DHP-S07C--04 B07C-14 M07C-09 MW547-4

B07C-15 MW547-5

M07C-06 M07C-06

M07C-07 M07C-07

M07C-08 M07C-08
M07C4)9 M07C-09

D07C-01
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 7C
CTO 280

ALAMEDA NAVAL AIR STATION

W1ELL SAMPLEI SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES. TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

[f_t.bgs' . ,h Ipgm/v| (ug/ko) (uglkg) (ug/kg) (ug;kg) (ug/kg)

B7C-11 08/17/94 O0 SP 25 NO NO NA ND NO

07C-1! 08/17/94 25 SP 25 NO _D NA ND _ND

87C-11 08/17/94 S0 SP 25 NO hid NA ND ND

67C-12 06/17/94 i O0 SM 110-3t5 NO _ID NA ND ND

B7C-12 08/t7/94 2 5 SM 110-315 ETHYLBENZENE 12 _D NA NO TPHCAS UNLEADEDGASOLINE
TOLUENE 20 1300

XYLENE(TOTAL): 70

B7C-12 08/17/94 S 0 SM 110-315 |ENZENE 3300 2-METHYLNAPHTHALENE:4400 NA TPHCAS JPS: 220000 TPHCAS UNLEADEDGASOLINE

ETHYLBENZENE 28000 NAPHTHALENE: 2200 10200000
TOLUENE 40000

XYLENE(TOTAL): 160000

B7C-13 0et23F34 0 0 SC 20 ND ND NA TPHCAS MOTOROIL 60000J(fh) ND

B7C-13 06/23/94 2 5 SC 20 -_THYLBENZENE82J(11) NAPHTHALENE: 780 NA TPHCAS MOTOROIL 76000J(f,h) TPHCAS UNLEADEDGASOLINE
26OOO

B7C-13 0e/23/9.4 50 SC 20 ND 2-METHYLNAPHTHALENE 12000 NA TPHCAS JP5 ,540000J(h) TPHCAS UNLEADEDGASOLINE
NAPHTHALENE 13000 11700000

PYRENE 490

B7C-13DUP 08/23/94 2 5 SC 20 ND ND NA TPHCAS MOTOROIL 36000J(_h) TPHCAS UNLEADEDGASOLINE
1200J(h)

07110/o_ Page 1
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 7C
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL ,SAMPLEI SAMPLE U_d_S FIELD VOLATILE ORGANIC $EMIVOLAT1LEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S AND 01OXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

Ite_.bO_i * • IPPaVv) (.gJkg) (u_kg) (uglkg) (u_kg) " (ug/kg)ere

rB7C-14 100/17/94 0 0 SW 00 ETHYLBENZENE: 120 NO NA NO TPHC AS UNLEADEDGASOLINE

XYLENE (TOTAL): 840 12000J(f)

17C.14 04B/17/94 2 5 SW 0 0 ETHYI.BENZENE 77 hiD NA NO TPHC ASUNLEADEDGASOLINE

XYLENE [TOTAL) 610 1800J(f.h)

17C-14 0W17/94 5 0 SW 00 ETHYLBENZENE 570(300 2-METHYLNAPHTHALENE 110000J(h) NA TPHC ASJP5: 4590000J(h) TPHC ASUNLEADEDGASOLINE
TOLUENE: 840000 NAPHTHALENE: 110000J(h) 66900000J(f)

XYLENE (TOTAL); 2600000

17C-15 DQ/17/94 0 0 IML 0 0 NO hid NA TPHC ASMOTOR OIL: 38000J('f,h) TPHC ASUNLEADEDGASOLINE
1300

B7C-15 018/17/94 2 5 !ML 0 0 NO NO NA NO ND

17C-15 0e/11/94 S 0 _L 0 0 NO NO NA TPHCAS MOTOROIL; 95000J(f,h) NO

M07C-06 0e/17/94 0 0 SM 13-4 4 ND NO NA TPHCAS MOTOROIL 1470000J(h) TPHCASUNLEADEDGASOLINE
600J(f)

M107C-06 []8/17/94 2 5 ISM 13-4 4 ND NO NA TPHCAS MOTOROIL 990(X]OJ(h) ND

MIO7C-06 06/17/94 5 0 SM 13-4 4 ND ND NA TPHCAS MOTOROIL 130000J(h) ND

M07C-07 08/18/94 0 0 GW 0 0 NO ND NA TPHCAS MOTOROIL 3000000J(h) ND

07110/95 Page 2
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 7C
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH ._LASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S AND _OXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

f*et,bgs . * (m"_) lucre) (u_0) (uC_g) (u_kg) (ug_g)ee*

MO7C-O7 08/18/94 2 5 SP 0 O kid ND NA TPHCASMOTOR OIL 88000OJ(h) NO

MO7C-07 06J'i8/94 50 SP 00 kid ND NA ND ND

M07C-08 06/18/94 0 0 ML 0 0 kiD BENZO(A)ANTHRACENE 350 NA TPHCASMOTOR OIL 38000J(h) ND

8ENZO(A)PYRENE 400

BENZO(B)FLUORANTHENE 520

BENZO(G.H,I)PERYLENE:390
CHRYSENE 350

FLUORANTHENE 970

INDENO(1,2.3-CD)PYRENE 420
PHENANTHREME 590

PYRENE 960

M107C-08 06/18/94 2 5 SP 0 0 kid ND NA TPHCASMOTOR OIL: 120000J(h) ND

MO7C-0e 08/18/94 5 0 ML 0 0 ND NO NA ND ND

MO7C-08 OUP 06/18/94 5 0 SP 0 0 ND ND NA ND ND

M07C-09 08/17/94 0 0 SP O.13 NO NO NA TPHCAS MOTOROIL 310000J(h) ND

M07C_9 08/17/94 25 SP 0-1 3 ACETONE 150J(f) NO NA TPHCAS MOTOROIL 110000J(h) ND

MO7C-09 08/17/94 50 SP 0.1 3 ND ND NA ND ND

07110195 Page 3



• Sample -_icated representsthetopof an 18-inchsampleinterval.

"" USCS tnterpr_,=,_on(for soilboringsonly):

GW = well-gradedgravel SW = well-gradedsand ML = inorganicsiltandveryfinesands MH = inorganicsilts,micacaousordiatomaceous
GP = poorly-gradedgravel SP = poorly-gradedsand CL = inorganicclay, finesand orsiltysoils
GM = siltygravel SM = siltysand low-reedplasticity CH = inorganicclay,highplasticity
GC = clayeygravel SC = clayeysand OL = organicsiltsand OH = organicsilt/clay,med- highplasticity

organicsiltydays PT = peat

*'* Fieldscreeningresultswereobtainedusinga photoionizaUondetectorcalibratedusinga 100ppm/visobutylenestandardgas (forsoilboringsonly).

AnalyticalDataComments: ug/kg = Microgramsperkilogram ND = Analytesreportedbelowdetectionlimits

uglL = Microgramsper liter NA = Not Analyzed

J = Valueestimatedat reportedconcentration ppm/v = Partspermillionvolume

PCBs = PolychlorinatedBiphenyls

AnalyticalQA/QCComments: (a) - Surrogaterecovers/problem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - MatrixSPikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto data validationnarrative

"-" = NotApplicable



TABLE 12-3

METAL RESULTS IN SOIL EXCEEDING TEN TIMES THE STLC

FROM SITE 7C
CTO 280

ALAMEDA NAVAL AIR STATION

Detected

Sample Location and Depth Sample Date Metal Concentration STLC x 10

_mF/k_/ (mg/kg) (a)

B7C-13-0 08/23/94 LEAD 52.2 J 50.00

B7C-15-0 08117194 LEAD 61.6 J 50.00

M07C-07-2.5 08/18/94 LEAD 89.9 50.00

M07C-08-2.5 08/18/94 LEAD 67.g 50.00

Note: (*)Forthe purposeof a screeningcriteriafor this document,soil ¢oncenU_tionshav_ beencomparedto a value
equalto 10times the STLC.

J- EstimatedConcentra_on

STLC - SolubilityThresholdLimit Concentration

1



SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 7C
CTO 280

ALAMEDA NAVAL AIR STATION

TOTAL
WELL WATER SAMPLE VOLAI1LE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BEARIN( DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE (ug/L) (ug/L) (ug/l.) (uQ/I.) (ug/L) (mg/L)

D07C_)1 2 12/20/94 NO NO NA ND ND 1600

MOZC-06 1 11110/94 NO NO NA NO ND 1210

M07C4)7 1 11/08/94 ND NO NA TPHC ASMOTOR OIL: 1300J(h) ND 1570

M07C_3e 1 11/07/94 ND ND NA ND ND 476

M107C-09 1 11110_94I NO NO IdA ND ND 674

MW547-1 1 11/08/94 BENZENE 2 ND IdA TPHCAS DIESEL: 260J(h) iND 648
ETHYt.BEI,bT_ENE5

_V547-2 1 11/06/94 NO NO NA ND NO 480

_N54Z-3 1 11/07/94 BENZENE 400 2-METHYLNAPHTHALENE: 13 NA TPHCAS DIESEL: 770J(h) TPHCAS UNLEADEDGASOLINE 822
ETHYLBENZENE 380 NAPHTHALENE 54 4190J(h)

PHENOL: _16

_V_J47-4 1 11/07/94 BENZENE 6 NAPHTHALENE: 34 NA TPHCAS DIESEL 600J(h) TPHCAS UNLEADEDGASOLINE 660

ETHYLBENZENE 9 940J(h)

MtN547-4 DUP 1 11/07/94 BENZENE 6 NAPHTHALENE 36 NA TPHC ASDIESEL: 670J(e,h) TPHCAS UNLEADEDGASOLINE 742

ETHYLBENZENE 10 900J(h)

_7-5 1 t1110/94 ND NO NA ND ND 634

oHP.sO_'C-.O1 2 07/28/94 ACETONE 65J(f) NO NA TPHCASMOTOR OIL 4120J(h) TPHCAS UNLEADEDGASOLINE 1250

!ETHYLENEDIBROMIDE NA 320J(h)
I

OHP-SOZC-02 2 06/02/94 NO PENTACHLOROPHENOL 100 I NA TPHCAS MOTOR OIL 510J(h) TPHCAS UNLEADEDGASOLINE 520

580J(h)

OHP.S07C-02 2 06/02/94 ND PENTACHLOROPHENOL: 100 NA TPHCAS MOTOR OIL 400J(h) TPHCASUNLEADEDGASOLINE 650
590J(h)

07110/95 Page 1
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 7C

CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

TOTAL

WELL WATER SAMPLE VOLATILE ORGANIC SEMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BEARING DATE COMPOUNn6 COMPOUNDS PCB'S AND D_OXINS HYDROCARBONSEXTRACTABLE HYOROCARBONSPURGEABLE SOLIDS

ZONE (ug4.) (uglL) (ug/L) (ug/L) (ug/L) (rag/L)

)HP-S07C403 2 07/29F34 1.2-DICHLOROETHAJNII:;10 NO NA TPHC ASMOTOR OIL: 8250J(h) NO 964
XYLENE(TOTAL)z 6

DHP-SOZC-04 2 08/01/94 NO NO NA TPHC ASMOTOR OIL: 2070J(f,h) ND 1050

Analytical Data Comments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Partsper millionvolume

SHP = "Shallow"HydroPunchobtainedfrom firstwater-bearingzone. PCBs = PolychlorinatedBiphenyls

DHP = "Deep"HydroPunchobtainedfromsecondwater-bearingzone.

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (t) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,refertodata validationnarrative

07110/95 PIK;e 2



TABLE 12-5

METAL RESULTS IN GROUNDWATEREXCEEDING 95 PERCENT/95 PERCENT STI
FROM SITE 7C

CTO 280
ALAMEDANAVAL AIR STATION

Detected

Sample Location Sample Date Metal Concentration Upper Tolerance

(u_/L) Limit/u_./L_ ">

M07c 6 B .Rm M J ).3
M07C-07 11/08/94 BERYLLIUM 1.4J 1.3

11/08/94 NICKEL 108 6.6

11108194 ZINC 52.5 25.7

M07C-08 11/07/94 BERYLLIUM 1.4J 1.3

11/07/94 ZINC 34.0 25.7

M07C-09 11110194 MERCURY 0.22 J 0.1

MW547-1 11108194 BF_,R_ 1.4J ].3

MW547-2 11108/94 BERYLLIUM 1.4J 1.3

MW547-3 11107194 BERYLLIUM 1.4J 1.3

MW547-4 Dup 11107194 ZINC 33.8 25.7

MW547-5 11110194 BERYLIJUM 1.4J 1.3

Note: (a)Thisvaluerrpr',_cntstheupperlolm'ancemt_-valofthe95_rr,ent/95percentSTI(95/95STI).The95195STIisthevaluebelow

which95percentofthegroundwatersamplesareexpectedtofall95percentofthetime,basedonpreviousgroundwater

samplescollectedfromNAS Alamedafromareasofnon-mduslnaluse.

J - Estimatedconcentration

STI-StatislicalToMrancoInterval

i
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SUMMARY OF NON POINT SOURCE ORGANIC CHEMICAL ANALYSES FROM SITE 7C

CTO 280
ALAMEDA NAVAL AIR STATION

NPS SAMPLE VOLA11LEORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

LO. DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

lug_ka) (.glkgl luWlco) luWkg) (ugn_g)

_IPS-STC-Ot 07/20/94 NO NO NA TPHCASMOTOR OiL: 910000J(h) ND

Analytical DataComments: ug/kg = Microgramsperkilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Value estimatedat reportedconcentration ppm/v = Partspermillionvolume
PCBs = PolychlorinatedBiphenyls

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative

07/11/95 Page 1
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SUMMARY OF QUALITY CONTROL ORGANIC CHEMICAL ANALYSES FROM SITE 7C

CTO 280
ALAMEDA NAVAL AIR STATION

WELL SAMPLE VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE COMPOUNDS COMPOUNDS PCB'SAND OIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

(uen.) (usa.) (ugh.) lug/L) (uglL)

STC-ER-01 07/28/94 NO NO NA ND NO

STC-ER-02 O7_ NO ND NA TPHCAS MOTOROIL: 520J(h) ND

S/C-ER_)3 08K)1/94 NO ND NA ND ND

STCJER_4 0_02J94 ND ND NA ND NO

SICJER-05 06/17/94 CARBONDISULFIDE 2 ND NA ND ND

STCJER_O6 08/23/94 CARBONDISULFIDE 4J(f) ND NA NO ND

S7C-TB-01 07/28/94 ETHYLENEDISROMIDE RA RA NA NA NA

S7C-TB-0_ 07/29/94 1.2J)ICHLOROETHANE 0 7 RA NA NA NA

2_UTANONE 210J(f)
ETHYLENE OIBROMIDE RA

STC-TB_4 (_2/94 ND NA NA NA NA

STC-Te-05 06/23/94 ND RA NA NA NA

Analytical Data Comments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsperliter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration pprn/v = Parts permillionvolume

TB = TripBlank PCBs = PolychlorJnatedBiphenyls
ER = EquipmentRinsate

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Other problems,referto datavalidationnarrative

07/11/95 Page



TABLE 13-1

SUMMARY OF FIELD WORK FOR SITE 9
CTO 280

ALAMEDA NAVAL AIR STATION

Cone Non-Point
Penetrometer Shallow Deep Soil Shallow Shallow Deep Groundwater Source Video
Testing HydroPunch HydroPunch Sampling Wells Piezometers Wells Sampling Sampling Inspection

CPT-S09-OI SHP-S09-05 DHP-S09-01 CPT-S09-05 M09-05 PEZ-S09-05 D09-01 MW410-1 NPS-S09-01 X

CPT-S09-02 SHP-S09-06 DHP-S09-02 CPT-S09-06 M09-06 PEZ-S09-06 MW410-2 NPS-S09-02

CPT-S09-03 SHP-S09-07 DHP-S09-03 CPT-S09-07 PEZ-S09-07 MW410-3 NPS-S09-03
i

!CPT-S09-04 SHP-S09-08 DHP-S09-04 CPT-S09-08 PEZ-S09-08 MW410-4

,CPT-S09-05 SHP-S09-09 DHP-S09-05 CPT-S09-09 PEZ-S09-09 M09-05

'CPT-S09-06 SHP-S09-10 DHP-S09-06 CPT-S09-10 PEZ-S09-10 M09-06

CPT-S09-07 SHP-S09- I 1 DHP-S09-07 M09-05 D09-01

CPT-S09-08 SHP-S09-12 DHP-S09-08 M09-06

CPT-S09-09 DHP-S09-09

CPT-S09- I0 DHP-S09-10

CPT-S09-11 DHP-S09-11

C PT-S09- !2 DHP-S09-12



( ( (
TA ,13-2

SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 9
CTO 280

ALAMEDA NAVAL AIR STATION

WELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILE ORGANIC PESTICIDES. TOTAL PETROLEUM TOTAL PETROLEUM
NO DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S AND OtOXlNS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

[feet.bg$ * * (l:_Pn_'vI lu_kg) (ug_g) (ug/kg) (uglkg) (ug/kg)_ot

i

IV109-05 t 1/0_ 15 ISP 0 0 NO NA NA NA NA

M09-05 11/O5/94 3 0 SP 0 0 NO NA NA NA NA

M09-05 t 1/05/94 5 0 SP 0 0 NO NA NA NA NA

M0_ 11/O5/94 t 0 SP 00 ND NA NA NA NA

M09-06 11/05,/94 2 5 SP 0.0 ND NA NA NA NA

M09-_ 11/05/94 55 SP O0 NO NA NA NA NA

CPT-S0e-05 19_e/94 0 0 - ND _ NA NA NA

CPT-SOO-05 19/0ei94 2 5 - NO NA NA NA NA

CPT-S01_05 _ 50 ETHYLBENZENE 160 NA NA NA NA
XYLENE (TOTAL): 86

CPT-S09-06 r9/08/94 05 - ND 14A NA NA HA

CP'I'-S09-06 Dg/0e/94 2 5 ND NA NA NA NA

CPT-SO(_06 109/06/94 50 ND NA NA NA NA

07110195 Page 1
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 9
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLEi SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

NO. OATE OEPTH CLASSJFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S AND OIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

[fe_bQs! •. (l_3,.tv| (._O) (uWkg) (ug_kg) (uWkg) (ug_g)e,te

CPT-SO9_37 09/07/94 0 S - ND NA NA NA NA

CPT-SOg_7 09/07/94 2 5 - XYLENE (TOTAL) 240 NA NA NA NA

CPT-SOg-07 09/07/94 5 0 - NO NA NA _NA NA

CPT-S0_Oe 39/08FJ4 05 NO NA NA INA NA

CPT-SOg-Oe 109/06/94 2 5 - XYLEME(TOTAL) 120 NA NA NA rNA

CPT-SOg-0e :_ 5 0 - XYLENE (TOTAL): 2900 MA NA NA INA

CPT-SO9-09 09/07/94 0 5 - NO NA NA NA [NA

CPT-SOg-09 O9/07/94 2 5 - NO NA NA NA NA

CPT-S09-09 09/07/94 50 -- - NO NA NA NA NA

CPT-SO9-10 09/09/94 0 5 -- - 1,2-OICHLOROETHENE(TOTAL): 130 NA NA NA NA
ETHYLBENZENE 200

TOLUENE 49J(g)

XYLENIE(TOTAL): 3100

CPT-S09-10 09/09/94 2 5 -- - XYLENE(TOTAL) 39J(g) _A NA NA NA

07110/(j5 Page 2
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 9
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL iSAMPLE SAMPLE USCS RELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIOES, TOTAL PETROLEUM TOTAL PETROLEUM

NO DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S AND OIOXIN$ HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

(h.,tbos .. Ippn_) {-glk9) (.g/kg) (ugJkg) (ugh,g) (u_g)oet

CPT-S09-10 [_JJ09/94 5O XYLENE (TOTAL) 330 NA NA HA HA

• Sampledepthindicatedrepresentsthetop of an 18-inchsampleinterval

""USCS Interpretation(forsoilboringsonly):

GW = well-gradedgravel SW = well-gradedsand ML = inorganicsilt and veryfinesands MH = inorganicsilts,micacaousordiatomaceous
GP = poorly-gradedgravel SP = poorly-gradedsand CL = inorganicday, finesandorsiltysoils
GM = siltygravel SM = siltysand low-mealplasticity CH = inorganicclay, highplasticity
GC = clayeygravel SC = clayeysand OL = organicsiltsand OH = organicsilt/clay,reed- highplasticity

organicsiltyclays PT = peat

•"" Fieldscreeningresultswereobtainedusinga photoionizationdetectorcalibratedusinga 100 ppm/visobutylenestandardgas (forsoil boringsonly).

AnalyticalData Comments: uoJkg= Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Partsper millionvolume
PCBs = PolychlorinatedBiphenyls

AnalyticalQA/QCComments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (_ - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowrepodinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative

"-" = Not Applicable

CPT = Soil Sampleobtainedwithhand-augersamplingtool.
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 9

CTO 280
ALAMEDA NAVAL AIR STATION

TOTAL

WELL WATER SAMPLI VOLATILE ORGANIC SEMIVOLA13LEORGANIC PESTICIDES, TOTAL PETROLEUM TOTALPETROLEUM DISSOLVED
NO. BEARING DATE COMPOUNDS COMPOUNDS PCI_S AND DIOXlNS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE (ug/L) (ug/L) (.g/L) (ug/L) (ug/L) (mg/LI

DO9-01 2 I_ NO ND HA ND ND 20000

M09-O5 1 11/30/94 NO NO NA ND NO 200 J(h)

M09-05 DUP 1 11/30/94 ND NO NA NO ND 180

M09-06 1 11/30/94 ND NO NA ND NO 210

blW410-t 1 10/t8/94 NO ND NA TPHCAS DIESEL: 190J(h) NO 466

MW410-2 1 10/18/94 1,2-DICHLOROETHENE(TOTAL) 4 NO NA TPHC AS MOTOROIL 570J(h) TPHCASUNLEADEDGASOLINE 750
60J(h)

_W410-3 1 10/18/94 NO NO NA ,TPHC ASMOTOR OIL: 890J(h) NO 354

;MW410-4 1 10/19194 1,1.1-TRICHLOROETHANE 2 ND NA TPHC ASMOTOR OIL: 620J(h) ND 2610
1.t-OlCHLOROIETHANE 1

TRICHLOROETHENE 2

DHP-S09-01 2 07/28/94 ETHYLENE OIBROMIDE RA NO NA NA NA 6020

DHP-S09-02 2 07/28/94 I.I-OICHLOROETHANE 29 NO NA NA NA 1140

1.2-OICHLOROETHENE(TOTAL| 1
ETHYLENE DIBROMIDE NA

DHP-S09-03 2 07/29/94 ETHYLENE OIBROMIDE NA , NO NA NA HA 1170

DHP-S09-04 2 08/26/94 NO ND NA NA NA 1430

DHP-SO9-05 2 0e/23/94 NO ND NA NA NA NA

SHP-S09-05 1 06/'24/94 I 2-BUTANONE SgJi=.f) ND NA NA NA 6400

CARBONDISULFIDE 4J(I.f)

ETHYLBENZENE 4J(a)

XYLENE (TOTAL) 6J(=.)
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 9
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

TOTAL
WELL WATER SAMPLE VOLATILE ORGANIC $EMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BEARING DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEAIBLE SOLIDS

ZONE lug/L) (ug/L) (ug/L) (ug/l.) (ug/L) (mg/L)

SHP-_ 1 09,'08/94 1,2-DICHLOROETHENE(TOTN_) 400 NAPHTHALENE 77 !HA HA NA 2550
ETHYLBENZENE 86
TOLUENE 230

VINYL CHLORIDE 220

XYLENE (TOTAL): 340

DHP-S09-07 2 09/07/94 ND NO HA HA NA 1200

SHP-S09-07 1 09/07/94 11-OlCHLOROETHANE S 4-METHYI.PHIENOL:1200 HA HA HA 2550

1.2-DICHLOROETHENE(TOTAL) 3

4-METHYL-2-PENTANONE 5J(f)

ACETONE 150J(f)
BENZENE 1

ETHYLBENZENE 7

TOLUENE 7

VINYL CHLORIOE 18

XYLENE (TOTAL) 41

DHP-SO9_e 2 09/06/94 I.I-OICHLOROETHANE 2 ND NA HA NA 1080

SHP-S09-06 1 09/09/94 1.2-OlCHLOROETHANE 05 NAPHTHALENE:250J(a) NA HA NA 504

1.2_ICHLOROETHENE (TOTAL) 1

2-BUTANONE 63J(f)
ETHYLBENZENE 23

TOLUENE 3

XYLENE (TOTAL) 56

DHP-S09-09 2 09/12/94 12-OlCHLOROETHANE 06 ND HA HA NA 1210

1,2,.OICHLOROPROPANE 2

SHP-S09-09 I '_ 1,1-DICHLOROETHANE 110 NAPHTHALENE 74 HA NA NA 688

1,2-D|CHLOROETHENE(TO]N.) 59 PHENOL 45
CHLOROBENZENE 11

ETHYLBENZENE 11

TOLUENE 34

TRICHLOROETHENE 22

XYLENE (TOTAL) 150

DHP-S09-10 2 09/09/94 1,1-DICHLOROETHANE 2 NO NA NA NA 1240
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 9

CTO 280
ALAMEDA NAVAL AIR STATION

(Continued)

TOTAL

WELL WATER SAMPLE VOLAllLE OIRGANIC SEMIVOLATILE ORGANIC PEST1CIOIES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BEARING DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE (ug/L I lug/L) (ug/L) (ug/LI (ug/L| |rag/L)

SHP-S09-10 1 09/06194 1,2-DICHLOROETHENE(TOTAL): 2400 NAPHTHALENE: 29000 NA NA NA NA
ETHYLBENZENE 120

TOLUENE 220

XYLENE (TOTAL) 1200

OHP-SO9-11 2 0_/25FJ4 4-METHYL-2-PENTANONE: 0/J(g) ND NA NA NA 3490
CARSON OlSULFIOE: 0 _LIl(q

SHP-S09-tt 1 0e/25/94 CARBONDISULFIOE 20J(f) BENZO(A)ANTHI_ACENE:1J(g) NA NA NA 6930

TOLUENE 0 2J(g) BENZO(A)PYRENE: 2J(g)

BENZO(B)FLUORANTHENE:2J(g)
BENZO(G,H,I)PERYLENE: 2J(g)

BENZO(K)FLUORANTHENE 0 8J(f.g)

CHRYSENE: 1J(g)

FLUORANTHENE: 3J(g)

INOENO(1.2.3-CD)PYRENE IJ(g)

NAPHTHALENE: 0.tM(9)
PHENANTHRENE: 2J(g)

PYRENE 3J(g)

OHP-S09-12 2 06t25/94 NO NO NA NA NA 1610

SHP.S09-12 1 0e/24FJ4 1,1-UICHLOROETHANE 1J(g) PYRENE: 2J(g) NA NA NA 612

CARBON DISULFIDE: 9J(f)

AnalyticalDataComments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration " ppm/v = Partspermillionvolume

SHP = "Shallow"HydroPunchobtainedfromfirstwater-bearingzone, PCBs = PolychlorinatedBiphenyls

DHP = "Deep"HydroPunchobtainedfromsecondwater-bearingzone.

AnalyticalQA/QCComments: (a) - Surrogaterecoveryproblem" (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto data validationnarrative
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TABLE 13-4

METAL RESULTS IN GROUNDWATER EXCEEDING 95 PERCENT/95 PERCENT STI

FROM SITE 9
CTO 280

ALAMEDA NAVAL AIR STATION

Detected

Sample Location Sample Date Metal Concentration Upper Tolerance

(u_fL) Limit _uF/L_a)

SHP-S09-06 09/08/94 BERYLLIUM 2.8 J 1.3

09/08/94 NICKEL 31.7 J 6.6

SHP-S09-07 09/07/94 BERYLLIUM 4.3 J 1.3

09/07/94 CHROMIUM 24.5 3.2

09/07/94 NICKEL 157 6.6

09/07/94 ZINC 144 25.7

SHP-S09-08 09/09/94 BERYLLIUM 2.9 J 1.3

SHP-S09-09 09/08/94 BERYLLIUM 4.3 J 1.3

SHP-S09-10 09/06/94 BERYLLIUM 2.8 J 1.3

09106194 CHROMIUM 206 J 3.2

09/06/94 COPPER 28.1 27.7

09/06/94 LEAD 28.9 J I

09/06/94 NICKEL 39.7 J 6.6
09/06/94 VANADIUM 102 J 70.7

09/06/94 ZINC 42.6 25.7

SHP-S09-12 08/24/94 ZINC 84.0 25.7

Note: (a) This value representsthe uppertoleranceintervalof the 95 percent/95percentST[ (95/95 ST0. The 95/95 ST[ is the value below
which 95 percent ofthe groundwatersamplesart expectedto fall 95 percentof the time, based oa previousgroundwatta"

samples collectedfromNAS Alamedafromareasof non-_ use.

J - Estimated concentration

ST[ - StatisticalTolerance Interval
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SUMMARY OF NON POINT SOURCE ORGANIC CHEMICAL ANALYSES FROM SITE 9

CTO 280
ALAMEDA NAVAL AIR STATION

NPS SAMPLE VOLATILE ORGANIC SEMIVOLATILE ORGANIC PESTICIDES. TOTAL PETROLEUM TOTAL PETROLEUM

I.D. DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

lu_ko) (uglks) (ug_kg) (u_ko) (uo/k9)

MPS-SOg-01 07119194 ND NO NA TPHCAS MOTOROIL: 23700QOJ(h) NO

NPS-SOg-O1DUP 07119/94 ND ND NA TPHC ASMOTOROIL 3200000J(h) ND

MPS-S09-02 0e/24/94 4-METHYL-2-PENTANONE: 16J(e) PHENOL: 4700 NA TPHCAS MOTOROIL 7170000J(h) TPHCAS UNLEADEDGASOLINE

TOLUENE 22J(e) 2300J(a,h)

XYLENE(TOTAL) t2J(e)

NPS-SOg-03 Oei24FJ4 ND BENZO(A)ANTHRACENE 690 NA TPHCAS MOTOROIL: 160000J(h) TPHC ASUNLEADED GASOLINE

BIENZO(ApYRENE: 450 820J(h)
BENZO(B)FLUORANTHENE 660

8ENZO(G,H.I)PERYLENE 420
CHRYSENE: 660

FLUORANTHENE: 1400

INDIENO(1,2.3-CD)PYRENE: 420
PYRENE 1000

Analytical Data Comments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits
ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppnVv= Partspermillionvolume
PCBs = PolychlorinatedBiphenyls

AnalyticalQ/UQC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecovery problems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,refertodata validationnarrative
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SUMMARY OF QUALITY CONTROL ORGANIC CHEMICAL ANALYSES FROM SITE 9

CTO 280
ALAMEDA NAVAL AIR STATION

WELL SAMPLE VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES. TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE COMPOUNDS COMPOUNDS PCB*SAND DIOXlNS HYDROCARBONSEXTRACTABLE HYOROCARBONSPURGFABLE

lug/L) (uC/L) lulL) (u0/L) (ugJL)

ER 0e/26/94 1.2-DICHLOROETHANE: 05 NO NA NA NA

ER 09/07/94 1,2-DICHLOROETHANE 1 ND NA NA NA

ER 09/O9/94 NO NA IdA NA NA

ER _ NO NA NA NA NA

ER 09/06/94 CHLOROFORM 4 ND NA NA NA

ER 09_?/94 ND NA NA NA NA

ER 09/0Q/94 NO NO NA NA NA

IER 09/t 2/94 NO NO NA NA NA

,S0_ER-0_ 07_.'94 NO NO NA NA NA

S09-ER-02 07/29/94 NO NO NA NA NA

S09-ER-03 06/25/94 CHLOROFORM 4 ND NA NA NA

SOg-ER-04 08/24/94 NO NO NA ND ND

sOg-ER-05 08/24/94 1,2-DICHLOROETHANE 1 ND NA NA NA

S09-ER-06 0&r23/94 1.2-DICHLOROETHANE 2 NO NA NA NA

S09-TB.01 07/28/94 ND NA NA NA NA

sOg-TB-02 i07/29/94 12-DICHLOROETHANE 0 8 NA NA NA NA

S09-TB-03 06/23/94 ND NA NA NA NA

S09-TB-04 )8/24/94 ND NA NA NA NA
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SUMMARY OF QUALITY CONTROL ORGANIC CHEMICAL ANALYSES FROM SITE 9

CTO 280
ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE VOLATILE ORGANIC $EMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

NO. DATE COMPOUNDS COMPOUNDS " PCB'SAND DtOXlNS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

lug/L) (ug/L) lug/L) (ug/L) (ug/L)

S09-TB-05 06/24/94 1.2-DICHLOROETHANE: 1 NA NA NA NA

$09-TB_ 06/25/94 No _ NA NA NA

TB _ 1.2-OICHLOROtETHANE:O7 NA NA NA NA

T8 _ 1.2-OICHLOROETHANE 2 NA NA NA NA

rB 09/09/94 NO NA NA NA NA

TB 09/08/94 1,2-DICHLOROETHANIE2 NA NA NA NA

TB 09/06/94 1.2-DICHLOROETHANE 2 NA IdA NA NA

TB 10/19/94 NO NA NA NA NA

TB 10/18/94 1.2-DICHLOROETHANE: I NA NA NA NA

TB 09/12/94 NO NA NA NA NA

Analytical Data Comments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnatyzed

J = Valueestimatedat reportedconcentration ppm/v = Partspermillionvolume

TB = TripBlank PCBs = PolychlorinatedBiphenyls
ER = EquipmentRinsate

AnalyticalQAJQCComments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative
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TABLE 14-1

SUMMARY OF FIELD WORK FOR SITE 10B
CTO 280

ALAMEDA NAVAL AIR STATION

Cone Non-Point
Penetrometer Shallow Deep Soil Shallow Shallow Deep Groundwater Source
Testing HydroPunch HydroPunch Sampling Wells Piezometers Wells Sampling Sampling

CPT-S 10B-OI CPT-S 10B-05S DHP-S10B-01 BIOB-04 MIOB-01 PEZ-S 10B-05 DIOB-01 MW530-1 NPS-S 10B-OI

CPT-S 10B-02 CPT-SIOB-O6S DHP-S 10B-02 B10B-05 PEZ-S 10B-06 DlOB-02 MW530-2 NPS-S lOB-02

CPT-S 10B-03 DHP-S lOB-03 B10B-06 SHP-S 10B-05 MW530-3

CPT-S 10B-04 DHP-S 10B-04 B10B-07 SHP-SIOB-06 Ml0B-01

CPT-S 10B-05 DHP-S lOB-05 MIOB-OI D10B-01

CPT-S 10B-06 D10B-02



( ( (
TA 14-2

SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 10B
CTO 280

ALAMEDA NAVAL AIR STATION

RLL SAMPLE SAMPLE- USCS FIELD VOLATILE ORGAN|C SEMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH :LASSiFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S AND O_OXINS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

,flint.hOt] * * |ppm_) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)

BIOIB_al 08/19/94 0 5 GW 0 0 !NO NO NA NA HA

BlOB404 08/19/94 30 SP 00 iNO MO NA NA HA

8106-04 08/'t_=J,4 5O SP 0 0 MO i_O NA NA NA

B106-05 0QJ19/94 0 5 SW 0 0 kid MO NA NA NA

B100-O5 0e/19/94 2 5 SP 0 0 NO MD NA NA NA

StOB-05 08/19/94 50 SP 00 ND NO NA NA NA

B10e.05 OUP 08/19/94 2 5 SP 0 0 NO kid NA NA NA

B100-06 06/19/94 O5 SP 0 0 NO MD NA NA NA

B100-06 08/19/94 2 5 SP 0 0 NO MD NA NA NA

BIOB-O6 06/19/94 5 0 SP 101 ND !.-METHYLNAPHTHALENE9400 NA NA NA

B_0B.O7 08/lojcj4 ; 0 5 SW 0 0 NO NO NA ,TPHC AS MOTOROtL 7000oJ(h) ND

BIOB-O7 08/19/94 2 5 SP 0 0 ND ND NA _TPHCAS MOTOROIL 71000J(h) ND
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 10B
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE SAMPL_ USCS FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S ANDDIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

:eeet.bg, .. {I,I,m'v) (uea,g) (.ga,g) (ug_g) (ugh,g) (ug/kg)it.

BIOB-07 08/19/94 5 0 SP 0 0 ND NO ,NA ND ND

MI06-01 t t K)SF:J4 0 5 SP 0 0 P4D NO NA ND ND

1410B-O1 11R_4 30 SP O0 NID ND NA ND NO

_AtOB-Ot 11/05/94 S0 SP 0 0 IdD ND NA TPHCASMOTOR DILl 30000J(h) NO

IM10B-01 DUP 11/O5/94 5 0 SP 0 0 ND ND NA ND NO
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"" USCS Interpretauon(for soilboringsonly):

GW = well-gradedgravel SW = well-gradedsand ML .= inorganicsiltandveryfinesands MH = inorganicsilts,micacaousordiatomaceous
GP = poorly-gradedgravel SP = poody-gradedsand CL = inorganicclay, finesandorsiltysoils
GM = siltygravel SM = siltysand Iow-medplasticity CH = inorganicclay, highplasticity
GC = clayeygravel SC = clayeysand OL = organicsiltsand OH = organicsilt/clay,med- highplasticity

organicsiltyclays PT = peat

*** Fieldscreeningresultswere obtainedusinga photoionizationdetectorcalibratedusinga 100 ppm/visobutylenestandardgas (forsoilboringsonly).

AnalyticalData Comments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppndv = Partspermillionvolume "
PCBs = PolychlorinatedBiphenyls

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative

"-" = NotApplicable
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 10B

CTO 280
ALAMEDA NAVAL AIR STATION

TOTAL
WELL WATER SAMPLE VOLATILE ORGANIC BEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BEARING DATE COMPOUND_ COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE lug/L) lug/L) (ug/L) (ugiL) (u0/L) (rag/L}

D10e_l 2 12/15_4 ND NO HA ND ND 11000

0108-02 2 ,2/15/94 ND I ND NA ND ND 5500

M106-01 I 12/01/94 ND NO NA TPHCASMOTOR OIL 1100J(h) NO 210

MW53_1 1 10/19/94 ETHYLBENZENE 2 244ETHYLNAPHTHALENE 12 NA TPHCAS DIESEL 4820J(h) TPHCASUNLEADEOGASOLINE 1400

XYLENE (TOTAL): 23 NAPHTHALENE: 17 670J(h)

MW53_2 1 10/19/94 NO NO NA TPHCAS MOTOROIL 790J(h) NO 846

MW530-3 1 10/19/94 ND rND NA TPHCAS MOTOROIL: 570J(h) ND 404

DHP-S10B-01 2 07115/94 BENZENE 28 ND NA TPHCAS DIESEL: 7620J(h) TPHC ASUNLEADED GASOLINE 14300
ETHYLBENZENE 9 630J(h)

TOLUENE 1

XYI.ENE (TOTAL) 54

DHP-Sl0S_2 2 07115/94 NO NO NA TPHCAS MOTOROIL 530J(h) ND 1090

DHP-SIOB-03 2 07118/94 ND JND NA TPHCAS MOTOROIL 890J(h) ND NA

DHP-S10B_04 2 07115FJ4 NO ND NA TPHCAS MOTOR OIL 2650 ND 5190

DHP-St0B_5 2 07115FJ4 ND ' ND NA ND ND NA

SHP-S108-05 1 06/22/94 2-BUTANONE 4200J(f.h) ND NA TPHCAS MOTOROIL 3620J(h) TPHC ASUNLEADEDGASOLINE NA
460J(h)

SHP-S10B_6 1 0_22/94 BENZENE 0 5 ND NA TPHCAS DIESEL 1240J(h) NO NA
CARBON DISULFIDE 170J{f.h)
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Analytical t _ments: ug/kg = Microgramsperkilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsperliter NA = NotAnalyzed

J = Value estimatedatreportedconcentration ppm/v = Partsper millionvolume

SHP = "Shallow"HydroPunchobtainedfromfirstwater-bearingzone PCBs = PolychlorinatedBiphenyls

DHP = "Deep" HydroPunchobtainedfromsecondwater-bearingzone

AnalyticalQNQC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems " (f) - Calibrationproblems

(c) -Matdx spikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto data validationnarrative



TABLE 14-4

METAL RESULTS IN GROUNDWATER EXCEEDING 95 PERCENT/95 PERCENT STI
FROM SITE 10B

CTO 280
ALAMEDA NAVAL AIR STATION

Detected

Sample Location Sample Date Metal Concentration Upper Tolerance

(u_,/L) Limit/ug_/L_')

SHP-S10B-06 08/22/94 CHROMIUM 7.5 J 3.2

08/22/94 ZINC 28.1 25.7

M10B-01 12/01/94 BERYLLIUM 1.8 J 1.3

12/01/94 I_CKEL 11.3 J 6.6

V

Note: (a)This value representstheuppertolexanceinmtaralof the 95 petr,ent/95 _t STI(95195STI). The95/95 STIis the value below
which 95 percent ofthe groundwatersamplesare expectedto fall 95 percentof the time, basedon previousgroundwater
samplescollected fzmnNAS Alamedafromareasof non-indu,Va'ialuse.

J - Estilxlated ooIl¢.,enU',ation

STI- StatisticalToleranceInterval



( (
Tl " 14-5

SUMMARY OF NON POINT SOURCE ORGANIC CHEMICAL ANALYSES FROM SITE 10B

CTO 280
ALAMEDA NAVAL AIR STATION

NPS SAMPLE VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES. TOTAL PETROLEUM TOTAL PETROLEUM

LD. DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

lugakg) (ug/kO) (uWkg) (ug/kg) (ug/kg)

qPS-S10B_Ot 07/20/94 2-HEXANONE 14J(,) BENZO(A)ANTHRACENE 1300 NA TPHCASMOTOR OIL: 770000J(h) TPHCAS UNLEADEDGASOLINE

4-METHYL-2-PENTANONE: 58J(,) 8ENZO(A)PYRENE 1200 3800J(h)
BENZO(B)FLUORANTHENE: 2100

BENZO(G.H,I)PERYLENE 550

BENZO(K)FLUORANTHENE: IC00
CHRYSENE 1300

FLUORANTHENE 2800

INDENO(1,2.3-CD)PYRENE: 720
PHENANTHRENE 880

PYRENE 2200

_PS-S10B-01DUP 07/20/94 NO BENZO(Ap,NTHRACENE 1100 NA TPHCASMOTOR OIL 1320000J(h) TPHCAS UNLEADEDGASOLINE

BENZO(A)PYRENE 1100 3200J(h)

BENZO(B)FLUORANTHENE: 2300

BENZO(G.H.I)PERYLENE 500
BENZO(K)FLUORANTHENE 1100
CHRYSENE 15OO

FLUORANTHENE: 2700

INOENO(1,2.3-CD)PYRENE 750
PHENANTHRENE: 710

PYRENE 2100

,4PS-S10e-02 07_ TOLUENE 43 BENZO(A)PYRENE: 2500 NA TPHCASMOTOR OIL: 5850000J(h) NO

BENZO(B)FLUORANTHENE 4200
CHRYSENE: 2400

FLUORANTHENE: 2200

PYRENE 2500

Analytical Data Comments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Partsper millionvolume
PCBs = PolychlorinatedBiphenyls

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto data validationnarrative
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SUMMARY OF QUALITY CONTROL ORGANIC CHEMICAL ANALYSES FROM SITE 10B

CTO 280
ALAMEDA NAVAL AIR STATION

WELL SAMPLE VOLAllLE ORGANIC SlEMIVOLA'nLEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE COMPOUNDS COMPOUNDS PCB'S AND OtOXlNS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

(ug/L) (ug/L) (ug/L) (ug/L) (uglL)

s10e-ER-O1 0711,5_4 NO ND NA NO NO

SIOB-ER-02 07115/94 NO NO NA ND ND

S10e-ER-03 07118/94 NO ND NA ND ND

Sl0e*ER-O4 0e/lg/94 NO NO NA ND ND

S10e4ER_6 11/06/94 1,2-DiCHLOROETHANE 08 NO NA ND ND

S106-TB 07118/94 ND NA leA NA NA

SIOe-TB-01 07115/94 ND NA NA NA NA

S108-T8-02 07115/94 ND NA NA NA NA

S10e-Te-03 07115/94 NO NA NA NA HA

s10e-TB-04 0e/19,/94 1.2-DICHLOROETHANE:09 NA NA NA NA

lslos.TS-O5 oet22/_ NO NA NA RA RA

AnalyticalData Comments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Value estimatedat reportedconcentration ppm/v = Partsper millionvolume
TB = TripBlank PCBs = PolychlorinatedBiphenyls
ER = EquipmentRinsate

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative
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TABLE 15-1

SUMMARY OF FIELD WORK FOR SITE 13
CTO 28O

ALAMEDA NAVAL AIR STATION

Cone Non-Point

Penetrometer Deep Soil Shallow Deep Groundwater Source GeoProbe
Testing HydroPunch Sampling Wells Wells Sampling Sampling Investigation

CPT-SI3-02 DHP-SI3-02 B13-28 M13-06 D13-01 MW-I NPS-SI3-01 X

CPT-S13-03 DHP-SI3-03 B13-29 M13-07 MWOR-I

CPT-S13-04 DHP-SI3-04 B13-30 M13-08 MWOR-2

CPT-S13-05 DHP-S13-05 B13-31 M13-09 MWOR-3

M13-32 MWOR-4

M13-06 MWOR-5

M13-07 M13-06

M13-08 M13-07

M13-09 M13-08

M13-09

DI3-OI
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 13
CTO 280

ALAMEDA NAVAL AIR STATION

WELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

(f_,t.l_s " " (Pmnh')... (uWkg) (u_g) (u_0) (uglkg) (ug/kg)

613-26 12/0cj/94 O0 SP 110 NO NA NA TPHCASMOTOR OIL: 7400000J(h) ND

813-28 12/09/94 2 5 SP 110 NO NA NA TPHC ASMOTOR OIL 43000J(h) TPHC AS UNLEADEDGASOLINE

760000J(h)

B13.28 12/O9/94 5 0 SP 450 ETHYLBENZENE: 21.,1(0) itA NA TPHCAS MOTOROIL: 1550000J(h) TPHCAS UNLEADEDGASOLINE

XYLENE (TOTAL): 62 9310000J(h)

613-29 12/09/94 I 0 0 SP 6 BENZENE: 26 NA NA TPHCASMOTOR OtL: TPHC ASUNLEADED GASOLINE
ETHYLEENZENE: 97 69200000J(a.h) 1710000J(h)
XY'LENE(TOTAL): 240

813-29 12J09/94 2 5 SP 6 BENZENE: 82 NA NA TPHCASMOTOR OIL: TPHC AS UNLEADEDGASOLINE

ETHYLBENZENE 560 27_J(a,h) 33QGGQOJ(h)
rOLUENE 220

XYLENE(TOTAL): 2800

B13-29 12/09/94 50 SC 2Oe XYLENE (TOTAL): 18 NA IdA TPHCAS MOTOROIL: 2170000J(h) TPHC AS UNLEADEDGASOLINE

2750000J(h)

Bt3-29 DUP 12/09/94 00 SP 6 BENZENE: 24 NA NA TPHCAS MOTOROIL TPHC ASUNLEADEDGASOLtNE

ETHYLBENZENE 56 6960(X)00J(a.h) 135000OJ(h)
XYLENE (TOTAL) 130

B13.30 12/O9/94 0 0 ;P-SM 00 ND NA NA TPHCAS MOTOROIL: TPHC ASUNLEADEDGASOLINE

297000000J(a,h) 320000J(h)

813-30 12/09/94 2 5 SP-SM 0 0 XYLENE(TOTAL) 21 NA NA TPHC ASMOTOR OIL 7S50OOOJ(h} TPHCAS UNLEADEDGASOLtNE

780000J(h)

07110/95 Page 1
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 13
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

W1ELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'SAND DiOXlNS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

fleet hot •. (ppmlv) (.g/kg) (.;Vko) (ug/kg! (.glkg) (ug/kg)ere

B13-30 t2/Og_J4 5 0 =SM 0 0 ETHYLBENZENE 5100 NA NA TPHCASMOTOR OIL: 6680000J(h) TPHCAS UNLEADEDGASOLINE
XYLENE(TOTAL); 38000 810000J(h)

813-31 12/0g_4 O0 SP 72 ACETONE: 180J(l) NA NA TPHCASMOTOR OIL: TPHC ASUNLEADEDGASOLINE

XYLENE(TOTAL)20 1672000(X)J(a.h) 880OJ(a,h)

B13-31 12/09/94 2 5 SP 72 ETHYLBENZENE:97 NA NA TPHCASMOTOROIL; 3200000J(h) TPHC ASUNLEADEDGASOLINE
XYLENE(TOTAL) 370 140000J(h)

813-31 12JOg,'94 5 0 SP 123 ACETONE: 240,1(1') NA NA 'TPHC ASMOTOROIL: ,440000J(h) TPHC ASUNLEADEDGASOLINE

ETHYLBENZENE: 150 :160000J(h)
XYLENE (TOTAL): 540

113-31DUP 12/09,r94 S 0 SP 123 XYLENE (TOTAL): 54 HA NA TPHCAS MOTOROIL: 470QOJ(h) TPHC ASUNLEADEDGASOLINE
120000J(h)

J

813-32 08/12/94 0 0 SP 15 lea NA NA TPHCAS MOTOROIL S700OJ(h) IND

B13-32 08/12/94 2 5 SP 81 ACETONE 190,J(f} HA NA TPHCAS MOTOROIL: 1240000J(h) TPHCAS UNLEADEDGASOLINE

XYLENE (TOTAL); 28 8900J(h)

Bt 3-32 08/12/94 50 SP-SC 15 ETHYLBENZENE 160 _A NA TPHCAS DIESEL 2620000J(h) TPHCAS UNLEADEDGASOLINE

XYLENE (TOTAL) 2900 300000J(a,h)

_113-O6 08/12/94 00 SP-SM O0 HA ,NA NA ND ND

MI3-O6 08/12/94 2 0 SP-SM I0 0 IND NA NA ND ND

07/10195 Page 2
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 13
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

NO. DATE DEPTH CLASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S ANODIOXlNS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

teeet.bg, .. (Imm_l |usncg) (ug/kol (u_n(g) (ug_g) (uglkg)

M13-06 08/12/94 4 0 SP 00 NO NA NA NO ND

Mt3-07 :_/!2J94 0 0 iGP 0 I NIA NA NA NO NO

M13_7 _12/94 15 SP t2 NO NA NA ;NO ND

M13-07 06/12/94 50 SP t2 ND NA NA ND ND

M134)7 DUP 08/12/94 2 5 SP I 2 NO NA NA ND ND

M13-Oe 11119/94 00 SP 00 NO NA NA ND :ND

M13-Oe 1111W94 2 5 SP 0 0 ND NA NA TPHCASMOTOR OIL 38000J(h) IND

M13-Oe 11119/94 50 SP 00 NO NA NA NO IND

Mt 3-09 111t9/94 0 0 SP 0 0 ND NA NA TPHCAS MOTOROIL 83000J(h) 'ND

M13-09 11119/94 2 5 SP 0 0 ND NA NA TPHCAS MOTOROIL 430000J(h) rND

M13-09 11119/94 5 0 SP 32 ND NA NA TPHCAS MOTOROIL 530000J(h) TPHC ASUNLEADEDGASOLINE
220000J(h)

07110/95 Page 3



( (
" Sample de( _;catedrepresentsthe top ofan 18-inchsampleinterval.

*" USCS Interprm°.on (forsoil boringsonly):

GW = well-gradedgravel SW = well-gradedsand ML = inorganicsiltand veryfinesands MH = inorganicsilts,micacaousordiatomaceous
GP = poorly-gradedgravel SP = poorly-gradedsand CL = inorganicclay, fine sandor siltysoils
GM = siltygravel SM = siltysand low-reedplasticity CH = inorganicclay,highplasticity
GC = clayeygravel SC = clayeysand OL = organicsiltsand OH = organicsilt/clay,med- highplasticity

organicsiltyclays PT = peat

*'" Fieldscreeningresultswereobtainedusinga photoionizationdetectorcalibratedusinga 100 ppm/visobutylenestandardgas (forsoilboringsonly).

AnalyticalData Comments: ug/kg = Microgramsperkilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat repodedconcentration ppm/v = Partsper millionvolume
PCBs = PolychlorinatedBiphenyls

AnalyticalQA/QCComments: (a) - Surrogaterecoveryproblem (el - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matdxspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto data validationnarrative

"-" = NotApplicable



TABLE 15-3

METAL RESULTS IN SOIL EXCEEDING TEN TIMES THE STLC

_, FROM SITE 13
CTO 28O

ALAMEDA NAVAL AIR STATION

Detected

Sample Location and Depth Sample Date Metal Concentration STLC x 10
(m_/k/_ (mg/kg) (')

B13-28-0 12/09/94 LEAD 65.7 50.00

B13-29-0 12109194 LEAD 378 50.00

B13-29-0 12/09/94 LEAD 148 50.00

B13-30-0 12109/94 LEAD 207 50.00

12/09/94 NICKEL 278 200.00

B13-3I-0 12/09194 LEAD 167 50.00

B13-32-0 08/12/94 CADMIUM 18.0 10.00

08/12/94 LEAD 431 50.00

08/12/94 ZJNC 7120 2500.00

BI 3-32-2.5 08/12/94 LEAD 79.6 50.00

Note: (') Forthepurposeofa screeningcriteriaforthis documvnt,soilconcenl_rationshavebeencomparedtoa value
equalto 10timestheSTLC.

J - EstimatedConcentration

STLC- SolubilityThresholdLimitConcentration

1
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 13
CTO 280

ALAMEDA NAVAL AIR STATION

TOTAL
WELL WATER SAMPLI VOLATILE ORGANIC gEMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BEARING DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE (ug/L) (ug/L) (ug/l.) (ug/L) (ug/l.) (mglL)

D13-O1 2 12116/94 1.1.1-TRICHLOROETHANE:8 NO ND rNo ND 14o0
1.1-OICHLOROETHENE IJ(f)

M13-06 1 10/21/94 ND NO NO TPHCAS MOTOROIL: 1750J(h) ND 464

M13-07 1 11/01/94 BENZENE 86 2-METHYLNAPHTHALENE:130 NO TPHC AS DIESEL: 6160J(h) TPHCAS UNLEADEDGASOLINE: 1670

NAPHTHALENE: 200 2570J(h)

M13-0e . 1 12/14/94 NO NO ND NO ND 490

M13-0e DUP 1 12/14/94 ND NO ND NO ND 450

M13-09 1 12/08/94 ND ' NO NO TPHCAS DIESEL: 1100J(h) TPHC ASUNLEADEDGASOLINE: 490
120J(h)

MW-1 1 12/06/94 ND NO ND TPHCAS DIESEL: 10000J(h) TPHC ASUNLEADEDGASOLINE 680

220J(h)

MWOR-1 1 t0/20/94 NO NO NO TPHCAS MOTOROIL: 750J(h) ND 954

MWOR-2 1 1_ I NO NO ND NO NO 434

MWOR-3 1 t0/20/94 NO NO ND TPHC ASMOTOR OIL: 580J(h) ND 442

M1NOR-4 1 10/20/94 NO ND ND NO ND 224

MWOR-5 1 10/21/94 NO NO ND TPHCAS MOTOR OIL: 2720J(h) ND 8610

DHP-S13-02 2 08/02/94 NO NO NA TPHCAS MOTOROIL 1370J(f.h) NO 1810

E)HP-St34)3 2 07/20/94 ND ND NA TPHCAS MOTOROIL 2270J(h) ND 435

DHP-SI3-04 2 07/20/94 ND ND NA I TPHCAS MOTOROIL 2100J(h) NO 250

OHP-S13_)5 2 0e/29FJ4 NO NO NA "fPHCAS MOTOROIL 260J(h) ND 250

01/10/95 Page 1
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 13

CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

TOTAL
WELL ! WATER SAMPLE VOLATILE ORGANIC SEMIVOLAllLE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVEO

NO. 5EARING DATE COMPOUNDS COMPOUNDS PCB'$ AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE " SOLIDS

ZONE (ug/L) (ug/L) lug/L) (ugiLI (ug/L) (mglL)

_P_13-I00 I 08/17/94 ND NA NA ND NO NA

IGPW13-300 1 06/t7/94 'NO NA NA NA ND NA

GP1N13-500 1 (_/17FJ4 NO NA NA ND ND NA

Analytical Data Comments: ug/kg = Microgramsperkilogram ND = Analytesreportedbelowdetectionlimits

ug/I. = Microgramsper liter NA = NotAnalyzed

J = Value estimatedat reportedconcentration ppndv = Partspermillionvolume

SHP = "Shallow"HydroPunchobtainedfromfirstwater-bearingzone. PCBs = PolychlorinatedBiphenyls

DHP = "Deep"HydroPunchobtainedfromsecondwater-beadngzone.

AnalyticalQA/QCComments: (a) - Surrogate recoveryproblem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecovery problems (g) - Quantificationbelowraportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,refer to data validationnarrative

GPW = GeoProbeSample from FirstWater BearingZone,

07110;95 Page 2



TABLE 15-5

METAL RESULTS IN GROUNDWATEREXCEEDING 95 PERCENT/95 PERCENT STI
FROM SITE 13

CTO 28O
ALAMEDANAVAL AIR STATION

Detected

Sample Lz_tion Sample Date Metal Concentration Upper Tolerance

, (u_,/L) Limit/urT/L/")

M13-07 11/01/94 ARSENIC 38.9 36.3

11101194 NICKEL 14.7 J 6.6

M13-08 12/14/94 BE.RYLLIUM 2.2 J 1.3

M13-08 Dup 12/14194 BF___ 1.g J 1.3

M13-09 12/09194 BERYLLIUM 1.8 J 1.3

MW-I 12/06194 BERYLLIUM 1.7 J 1.3

12/06194 NICKEL 10.0 J 6.6

Note: (') This value representstheupper tolerance intervalof the 95 percent/95percent STI (95/95 STI). The 95/95 STI is the value below
which 95 percentof the grotnutwatersamplesare expectedto fall 95 percent of the time, based on previousgroundwater
samplescollected fromNAS Alamedafromareasofnon-industrialuse.

J- Estimated conc.entration
STI - StatisticalToleranceInterval

1
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SUMMARY OF QUALITY CONTROL ORGANIC CHEMICAL ANALYSES FROM SITE 13

CTO 280
ALAMEDA NAVAL AIR STATION

'WELL SAMPLE VOLATILE ORGANIC $EMNOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. OATIE COMPOUNDS COMPOUNDS PCB'SAND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

(ug/L) (ug/I.) (ug/L) (ug/L) (uglL)

ER 12/09/94 NO NA NA ND HD

$13-ER-O3 07/20/94 ND ND NA ND ND

St3-TB 11119/94 1.2-DICHLOROETHANE: I HA NA NA NA

S13-TB,.03 07/20/94 NO RA NA NA NA

$13-TB-04 07/20/94 NO NA NA NA NA

;13-TB-05 08/02/94 1.2-OICHLOROETHANE 05 NA NA NA NA

;13-TB-06 08/12/94 NO RA NA NA NA

rB 10/'20/94 1,2-OICHLOROETH/MME.06 NA NA NA NA

ira 12/09/94 1,2-OICHLORO4ETHANE1 NA NA HA NA

Analytical DataComments; ug/kg = Microgramsperkilogram ND = Analytesreportedbelowdetectionlimits

ug/l. = Mio'ograms per liter NA = NotAnalyzed

J = Value estimatedat reportedconcentration ppm/v = Partspermillionvolume
TB = Trip Blank PCBs = PolychlorinatedBiphenyls
ER = EquipmentRinsate

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative
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TABLE 16-1

SUMMARYOF FIELD WORK FOR SITE 15
CTO 280

ALAMEDA NAVAL AIR STATION

Cone Surface
Penetrometer Deep Soil Groundwater
Testing HydroPunch Sampling Sampling

CPT-S15.01 DHP-S15-01 $15-56 M15-01

CPT-S15-03 DHP-S15-03 S15-57 M15-03

S15-58

S15-59

S15-60

S15-61

S15-62

S15-63
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 15
CT.O280

ALAMEDA NAVAL AIR STATION

WELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH ._LASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

fleet bgs • * (l_eW)... (u_o) (uC_kg) (u_g) (ugn_g) (uglkg)

$15-_56 07/13FJ4 O0 - NA ND AROCLOR-1260 860 NA NA

I
S15-57 07113/94 00 -- NA BENZO(A)ANTHRACENE:2200J(e) 44'-DOT 58J(h) NA '_NA

BENZO(A)PYRENE 2500 AROCLOR-1260 170J(g,h)
BENZO(B)FLUORANTHENE 3800

BENZO(G,H,I)PERYLENE 780

CHRYSENE 19(]OJ(e)
FLUORANTHENE 7200

INDENO(1,2.3-CO)PYRENE 810
PHENANTHRENEI520

PYRENE 4300

S15-58 :)7113/94 O0 - NA BENZO(A)ANTHRACENE:1300J(e) ND NA NA

BENZO(A)PYRENE:1800

BENZO(K)FLUORANTHENE:4200

CHRYSENE:1800J(e)
;LUORANTHENE: 2400

_YRENE: 2_6(_,.)(o)

I
S15-59 37/13/94' O0 - - NIA _ENZO(K)FLUORANTHENE:770 AROCLOR-1260 2700J(a,h,o) NA NA

FLUORANTHENE:560

Sl 5-60 07113194 00 - - NA BENZO(A)ANTHRACENE 1400 ND NA NA

BENZO(A)PYRENE 1400

BENZO(K)FLUORANTHENE 3400
CHRYSENE: 2200

FLUORANTHENE 2000

PHENANTHRENE: 1200

PYRENE 2700

S15-61 - NA ANTHRACENE 720 4,4'-DDT: 250J(a,h) NA NA

BENZO(A)ANTHRACENE 950 AROCLOR-1260 2400J(a,h)

BENZO(A)PYRENE 1400

BENZO(G,H,I)PERYLENE 1000

BENZO(K)FLUORANTHENE 2600
CHRYSENE 1400
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SUMMARY OF SOIL ORGANICCHEMICALANALYSESFROM SITE 15
CTO 280

ALAMEDANAVAL AIR STATION
(Continued)

WELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH ._LASSIFICATION_ SCREEN I COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

(feet,bgl , • (Ptpm/v) (ug/kg) (ug/kg) (ug/kg) (ug/l(g) (ug/kg)aot

$15-61 07113/94 00 FLUORANTHENE 1600
PYRENE 1200

S15-61 DUP 07/13/94 00 -- - NA 8ENZO(B)FLUORANTHENE 640 4,4'-DDO 31J(a,h,g) NA NA
4,4'-DDT 76J(a.h)

1515-62 07113/94 00 - HA BENZO(A)ANTHRACENE 990 4,4'-DOT 380J(a.h) NA NA

BENZO(A)PYRENE 940

BENZO(B)FLUORANTHENE 2800
BENZO(G,H,I)PERYI.ENE 880
CHRYSENE 1600

FLUORANTHENE 1100

INOENO(1,2,3-CD)PYRENE: 680
PYRENE: 1400

;15-63 07113/94 00 - NA BENZO(A)ANTHRACENE 1600 AROCLOR-1260 1000 NA NA
BENZO(A)PYRENE 1000J(e)

BENZO(B)FLUORANTHENE 3600J(e)

EENZO(G,H.I)PERYLENE 650J(e)
CHRYSENE 2300

FLUORANTHENEI 4800

INDENO(1.2,3-CD)PYRENE 630J(e)
PHENANTHRENE 3200

PYRENE 3300

07110195 Page 2



.o,mo re00o,ent,,h.,o0o,an,s-,och,amo,eio,, a,.( (
°" USCS Interprt;,.,ton(forsoilboringsonly):

GW = well-gradedgravel SW = well-gradedsand ML = inorganicsiltandveryfinesands MH = inorganicsilts,micacaousordiatomaceous
GP = poorly-gradedgravel SP = poorly-gradedsand CL = inorganicclay, fine sandorsiltysoils
GM = siltygravel SM = siltysand low-medplasticity CH = inorganicclay,highplasticity
GC = clayeygravel SC = clayeysand OL = organicsiltsand OH = organicsilUclay,med- highplasticity

organicsiltyclays PT = peat

*** Fieldscreeningresultswereobtainedusinga photoionizationdetectorcalibratedusinga 100ppm/visobutylenestandardgas (forsoilboringsonly).

AnalyticalData Comments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgremsper liter IdA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Partsper millionvolume

PCBs = PolychlorinatedBiphenyls

AnalyticalQA/QC Comments: (a) - Surrogaterecovew problem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative

"--" = NotApplicable



TABLE 16-3

METAL RESULTS IN SOIL EXCEEDING TEN TIMES THE STLC

FROM SITE 15
CTO 280

ALAMEDA NAVAL AIR STATION

Detected

Sample Location and Depth Sample Date Metal Concentration STLC x 10
(m_/k_/ (mg/kg)(')

SI5-564) 07113/94 LEAD 132 50.00

SI5-57-0 07/13/94 COPPER 259J 250.00
07/13194 LEAD 249 50.00

S15-58-0 07113/94 LEAD 546 50.00

S15-59-0 07113194 LEAD 128 50.00

S15-604) 07113194 LEAD 597 50.00

S15-61-0 07/13194 LEAD 954 50.00

S15-61-0Dup 07/13194 LEAD 589 50.00

Sl5-62-0 07/13194 LEAD 785 50.00

S15-63-0 07/13194 LEAD 251 50.00

Note: (') For the purposeof a screeningcritermforthis document,soil concentrationshave been comparedto a value
equalto 10timestheSTLC.

J - EstimatedConcentrabon

STLC- SolubilityThresholdLimitConcentration

1
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 15

CTO 280

ALAMEDA NAVAL AIR STATION

TOTAL

WELL WATER SAMPLE VOLATILE ORGANIC SEMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BEARING DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE (ug/L) lug/L) (ug/L) (ug/L) (ug/L| (mg/L)

_!1S431 I 10/25/94 NO ND ND TPHCAS MOTOR OIL 600J(h) INO 2440

_15-03 I 10/25/94 NO ND ND TPHCAS MOTOROIL 220J(h) ND 1130

I_HP-S15_01 2 0e/03/94 NO NA NA NA NA 35300

DHP-S13-03 2 0eR),3/94 ND RA NA NA NA 48600

AnalyticalData Comments: ug/kg = Microgramsperkilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Partspermillionvolume

SHP = "Shallow"HydroPunchobtainedfromfirstwater-beatingzone. PCBs = PolychlorinatedBiphenyls

DHP = "Deep"HydroPunchobtainedfromsecondwater-bearingzone.

AnalyticalQ/VQC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative

07/10/9,5 Page 1



TABLE 16-5

METAL RESULTS IN GROUNDWATEREXCEEDING 95 PERCENT/95 PERCENT STI

FROM SITE 15
CTO 280

ALAMEDANAVAL AIR STATION

Detected
SampleLocation Sample Date Metal Concentration UpperTolerance

(u_JL) Limit/u_/L_(')

MI5-01 10/25/94 CHROMIUM 15.1 3.2
10/25194 LEAD 1.7J 1

M15-03 10/25/94 CHROMIUM 36.4 3.2

Note: (a) This value represents the upper tolerancemterval of the 95perumt/95percentSTl(95/95STI). The 95/95 STI is the value below
which95 percent of thegroundwatersamples areexpected to fall 95 percentof thetime, basedon previousgroundwater

samplescollectedfromNAS Alamedafromareasofnon-mdustri_use.

J-Estimatedconcentration

STI - StatisticalToleranceInterval
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SUMMARY OF QUALITY CONTROL ORGANIC CHEMICAL ANALYSES FROM SITE 15

CTO 280

ALAMEDA NAVAL AIR STATION

WELL SAMPLE VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE COMPOUNDS COMPOUNDS PCB'S AND OIOXINS HYOROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

(uW1LI (uWI.) (uWL) (ug/LI (ug/L)

S15JER-01 07113FJ4 NA ND ND NA NA

515-ER-O2 08/03/94 NO NA NA NA NA

ISlS-TB_01 o_o_4 NO RA N_ HA NA

AnalyticalData Comments: ug/kg = Microgramsperkilogram ND = Analytesreportedbelowdetectionlimits
ug/L = Microgramsper liter IdA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Partspermillionvolume
TB = TripBlank PCBs = PolychlorinatedBiphenyls
ER = EquipmentRinsate

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (t_ - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative

07111/95 Page 1



TABLE 17-1

SUMMARY OF FIELD WORK FOR SITE 16
CTO 280

ALAMEDA NAVAL AIR STATION

Cone Surface Non-Point
Penetrometer Deep Soil Soil Shallow Groundwater Source GeoProbe
Testing HydroPunch Sampling Sampling Wells Sampling Sampling Sampling

CPT-S16-01 DHP-S16-01 S16-56 B16-10 M16-04 MWC2-1 NPS-S16-O1 X

CPT-S16-02 DHP-S16-02 S16-57 B16-11 MWC2-2 NPS-S16-02

CPT-S16-03 DHP-S16-03 S16-58 B16-12 MWC2-3

CPT-S16-04 DHP-S16-04 S16-59 M16-04

S16-60

S16-61

S16-62

S16-63

S16-64

S16-65

S16-66

S16-67

S16-68

S16-69

S16-70

S16-71
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 16
CTO 280

ALAMEDA NAVAL AIR STATION

WELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE DEPTH "_LASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCfB'SAND OtOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

feettb_ * * (PtPm/v) (ug/kg) (ug/kg) (ug/_g) (ug/kg) (ug/kg)re.

816-10 D8/19FJ4 0 0 GP 0 3 _0 NO ND NA NA

B16-10 _B/19/94 2 5 GP 0 3 MD hid ND NA NA

816-10 06/19/94 50 SP 0 0 IND ND NO NA NA

B16-10 DUP De/1W94 2 5 CL-SC 00 ND NO IN0 NA NA

816-11 06/19/94 0 0 SP 0 0 NO NO !ND NA NA

B16-11 0e/19_4 2 5 SP 0 0 ND ND ND NA NA

Bt6-11 !06/19/94 5 0 SP !0 0 ND NO ND NA NA

B16-12 0e/19/94 0 0 SP 0 0 NO ND ND NA NA

BI6-12 0e/19P94 25 SP 00 ND NO NO NA NA

B16-12 08/19_4 50 ,SP 00 NO NO ND NA NA

M16-04 11/07/94 ! 1 0 SP 00 ND MD NO NA NA

M16-04 11/07/94 2 0 SP 0 0 ND kid NO NA NA
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 16
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

NO. DATE OEPTH CLASSIFICATION SCREEN I COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

[feet bg,] • • (ppm/v) (ugJk0) (ugek0) (._kO) (uglkg) (ug/kg)eet

i

M 16-04 11/07/94 50 SP 00 NO NO NO NA NA

M16-04 DUP 11/07/94 30 SP 00 ND MD ND NA NA

S16-5_ 07115/94 0 0 -- - NA ND ND NA NA

;16-57 07/25/94 0 0 o- - NA ND ND NA NA

$16-58 17114/94 00 -- - NA NO NO NA NA

$t6-50 07114F34 00 .... RA ND NO NA NA

;16_0 )7114/94 0 0 - -- NA ND ND NA NA

_16-61 07114/94 0 0 -- - MA ND ND NA NA

S16_2 _7/15/94 00 .... MA ND ND NA NA

S16_o3 ;7115/94 0 0 .... RA ND 4,4'-DOT 8 5J(h) NA NA

S16453DUP 0ZI15194 0 0 -- NA ND NO NA NA

SI6Po4 07/25/94 00 NA NO 4,4'-DOT 3 9J(h) NA NA

07110195 PI_II 2
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 16
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

WELL SAMPLE SAMPLE USCS FIELD VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

NO. DATE DEPTH IP-LASSIFICA11ON SCREEN COMPOUNDS COMPOUNDS PCB'S AND D_OXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

:_1_ .. (Pl_tv) (._kg) (uWkg) (ug/kO) (ugnm) (ug/kg).,bll

S16-65 07114/94 0 O -- _ RA MD ND NA NA

$16-66 07114/94 0 0 - - NIA MD ND NA NA

$16-67 07115/94 00 -- - RA IND ND NA NA

S16-68 0711.5/94 00 - - _ kiD 4,4'-DDD 4 3J(h) NA NA
4,4'JDDE 4 2J(h)

4,4'-DDT 22J(h)

AROCLOR-1260 260

S16-6Q 07115/94 00 - _ MD ND NA NA

is16-70 07115/94 00 - NA MD 4.4'-DOT 54J(h) NA NA

$16-71 !07114194 0 0 _ NA NO NO NA NA

_.oS16-4X)1 !0e109/94 60 - ND PHENOL:580 ND NA NA

P_:_PSt6-002 '0e/O9t94 6 0 - ND ND ND NA NA

C_PS16-003 0e/09/94 60 - NO NO NO NA NA

O7110195 Page 3



" Sampled( -.atedrepresentsthetopof an 18-inchsampleinterval ( (

"" USCS Interpretation(for soilboringsonly):

GW = well-gradedgravel SW = well-gradedsand ML = inorganicsilt andveryfinesands MH = inorganicsilts,micacaousordiatomaceous
GP = poorly-gradedgravel SP = poorly-gradedsand CL = inorganicclay, fine sandorsiltysoils
GM = siltygravel SM = siltysand low-reedplasticity CH = inorganicclay, highplasticity
GC = clayeygravel SC = clayeysand OL = organicsiltsand OH = organicsilt/clay,reed- highplasticity

organicsiltyclays PT = peat

"'" Field screeningresultswereobtainedusinga photoionizationdetectorcalibratedusinga 100 ppm/visobutylenestandardgas(for soilboringsonly)

AnalyticalDataComments: ug/kg = Microgramsper kilogram ND = Analytesrepodedbelowdetectionlimits

uglL = Microgramsper liter NA = NotAnalyzed

J = Value estimatedat reportedconcentration ppm/v = Pmls permillionvolume
PCBs = PolychlorinatedBiphenyls

AnalyticalQA/QCComments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto datavalidationnarrative

"-" = NotApplicable

GPS = Soil SampleobtainedwithGeoProbedevice.



TABLE 17-3

METAL RESULTS IN SOIL EXCEEDING TEN TIMES THE STLC
FROM SITE 16

CTO 280
ALAMEDA NAVAL AIR STATION

Detected
SampleLocationandDepth Sample Date Metal Concentration STLCx 10

(mg/k_) (m_,/kg)(-)

S16-58 07/14/94 LEAD 56.9 50.00

S16-6g 07115194 LEAD 99.1J 50.00

S16-70 07/15/94 LEAD 85.8J 50.00

Note:(a)Forthepurposeofascreeningcriteriaforthisdocument,soilconcentrationshavebeencomparedtoavalue
equalto 10times the STLC.

J - Estimated Concentration

STLC - SolubilityThresholdLimitConcentration

1
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 16
CTO 280

ALAMEDA NAVAL AIR STATION

TOTALWELL WATER _I_MPL VOLATILE ORGANIC $EMIVOLATILE ORGANIC PESTICIDES. TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BEARING DATE COMPOUND6 COMPOUNDS PCB'SAND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE (ugAL) (ug/L) (ug/t.) (uD/L) (ug/L) (rag/L)

M16-04 1 12/01/94 1.2-DICHLOROETHENE(TOTAL) 1 NO NO NA NA 200
TRICHLOROETHENIE 1

MWC2-1 1 10/21/94 NO ND NO NA NA 382

i_NVC2-2 1 t0/24/94 ND 1.2-DICHLOROBENZENE 3700 ND NA NA 347

1,3-OICHLOROBENZENE 7S

1,4-DICHLOROBENZENE: 300

_IVVC2-3 1 1(]/24_4 NO ND ND NA NA 149

E)HP-St6-01 2 07/22/94 NO ND NA NA NA 18600

DHP-S16-02 2 07/21/94 ND ND NA NA !NA 7080

[}HP-S16-03 2 07/22/94 NO NO NA NA NA 20700

DHP-S16-O4 2 0&r26/94 NO ND NA NA NA 1960

_,PWt6-001 1 ! 08/09/94 CARBONDISULFIDE 1 ND NO NA NA 202 J(h)

GPW16-002 1 0e/09/94 CARBONDISULFIDE t ND ND NA NA 208

_PW16-003 1 _08/09/94 t.2-DICHLOROETHENE(TOTAL): 1 ND ND NA INA 242 J(h)

i

IGPW_S.004 1 oe_R4 NO ND ND NA NA 126

GPW16-00S 1 06/09/94 ND NO NO IdA NA ND

GPW16-006 1 08/09/94 ND RA NA NA NA NA

O71t0t95 Page
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AnalyticalD'_, nments: ug/kg = Microgramsperkilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = Not Analyzed

J = Valueestimatedat reportedconcentration ppm/v = Partspermillionvolume

SHP = "Shallow"HydroPunchobtainedfromfirstwater-bearingzone. PCBs = PolychlorinatedBiphenyls

DHP = "Deep" HydroPunchobtainedfrom secondwater-bearingzone.

AnalyticalQNQC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,refertodata validationnarrative

GPW = GeoProbe Sample fromFirstWater BearingZone.



TABLE 17-5

METAL RESULTS IN GROUNDWATER EXCEEDING 95 PE,RCENT/95 PERCENT STI
FROM SITE 16

CTO 28O
ALAMEDA NAVAL AIR STATION

Detected

Sample Location Sample Date Metal Concentration Upper Tolerance

GPWI6-003 08/09/94 ZINC 29.6 25.7

GPWI6-005 08/09/94 ZINC 30.2 25.7

MWC2-1 10/21/94 LEAD 1.5 J 1

MWC2-3 10/24/94 SELENIUM 4.1 J 1.0

Note: (a)This value representsthe upper toleranceintervalofthe 95 percent/95 Ixnr,ent STI(95/95 STI). The95/95 STIis the value below
which95 percent of the groundwatersamplesare expectedto fall 95 percentof the time, basedon previousgroundwater
samples collected fromNAS Alamedafromareasof non-indu._ial use.

J - Estimated concentration

STI- StatisUealToleranceInterval
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SUMMARY OF NON POINT SOURCE ORGANIC CHEMICALANALYSESFROM SITE 16
CTO 280

ALAMEDA NAVAL AIR STATION

NPS SAMPLE VOLATILE ORGANIC SEMIVOLATILEORGANIC PES_CIDES, TOTAL PETROLEUM TOTAL PETROLEUM

I.O, OATIE COMPOUNDS COMPOUNDS PCB'S ANDOIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

(.Oncg) (ugakgl lun€) (u_kg) (u_kg)

NPS-S16-O1 07/29/94 I:THYLBENZENE 36 2JAETHYLNAPHTHALENE ZPo00 NO NA NA

TETRACHLOROETHENE 14J(g) NAPHTHALENE t400
TOLUENE 24

XYLENE(TOTAL) 280

NPS-S16-02 07119/94 ND ND 4.4'-DDD 34J(a,h) NA NA

AROCLOR-1260: 3gOJ(a)

NPS-S16-O2OUP 07119/94 NO hiD 4,4'-ODD 130J(I) NA NA

4,4'-ODE: 57J(a)
4,4'-DOT: 140J(&h)

AROCLOR.1260 570,J(a]

Analytical Data Comments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

Og/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Partspermillionvolume
PCBs = PolychlorinatedBiphenyls

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto data validationnarrative

07111/95 Page 1
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SUMMARY OF QUALITY CONTROL ORGANIC CHEMICAL ANALYSES FROM SITE 16

CTO 280
ALAMEDA NAVAL AIR STATION

WELL SAMPLE VOLATILEORGANIC SEMIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATIE COMPOUN041 COMPOUNDS PCB'SAND DIOXINS HYDROCARBONS EXTRACTABLE HYDROCARBONSPURGEABLE

I"€&) (u0n.) (u_L) _u_Lt lulL)

SlS-ER_I 07114/94 NA ND NO NA HA

S16-ER-02 07115/94 NA NO NO NA NA

S16-ER-03 07/21FJ4 ND NO NA NA NA

;816-ER4)4 07/25,'94 NA NO ND NA NA

S16-TB-01 07/21/94 NO NA NA NA NA

516-TB4T2 07/22/94 ND NA NA NA NA

$16-TB-03 07/25/94 NO NA NA NA NA

St6-TS-04 Q6/19/94 NO NA NA NA NA

AnalyticalData Comments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration pprn/v = Partspermillionvolume
TB = TripBlank PCBs = PolychlorinatedBiphenyls
ER = EquipmentRinsate

AnalyticalQA/QCComments; (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,refertodata validationnarrative

07111/95 Page 1



TABLE 18-1

SUMMARY OF FIELD WORK FOR SITE 19
CTO 280

ALAMEDA NAVAL AIR STATION

Cone
Penetrometer Shallow Deep Soil Shallow Deep Groundwater NPS
Testing HydroPunch HydroPunch Sampling Wells Wells Sampling Sampling

CPT-S19-01 SHP-S19-05 DHP-S19-01 B19-17 M19-05 D19-01 MWD13-1 NPS-S19-01

CPT-S19-02 HP-S19-O1 DHP-S19-02 B19-18 MWD13-2 NPS-S19-02

CPT-S19-03 HP-S19-02 DHP-S19-03 B19-19 MWD13-3

CPT-S19-04 HP-S19-03 DHP-S19-04 M19-05 MWD13-4

CPT-S 19-05 M 19-05

D139-01
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 19
CTO 280

ALAMEDA NAVAL AIR STATION

FIELDWELL SAMPLE SAMPLE USCS VOLATILE
ORGANIC SEMIVOLATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

NO. DATE DEPTH :.LASSIFICATION SCREEN COMPOUNDS COMPOUNDS PCB'S ANODIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE

ffmtl_lS ., (pI_/V).,. (._kg) (ug_kO) (,gA01 (uWko) (ug/kg), I
J

B19-17 36/22/94 0 0 GW 0 0 NA NO HA TPHC ASMOTOR OIL 4680000J(h) TPHC AS UNLEADEDGASOLINE I

I3300J(h)

B19-17 108/22/94 2 5 GW O0 NO ND NA NO ND

819-17 08/22J94 50 SP 00 ND NO NA ND NO

819-18 06/22/94 0 0 SW 0 0 NA ND NA NO ND

B19-18 0e/22J94 2 5 SW 0 0 NO NO NA TPHCAS MOTOR OIL: 97000J(h) ND

B19-t8 08/22/94 50 SW 00 NO NO NA ND NO

B19-18 DUP _/22/94 5 0 SP O0 kiD ND NA NO ND

B19-19 06r22/94 0 0 GW _ NA NA TPHCAS MOTOROiL: 330ooGJ(h) NO

819-19 06/22/94 2 5 GW ND NA NA ND ND

B19-19 D8/22J94 50 GW NO NA NA NO ND

M19-O5 11/06/9.4 05 SP OO ND ND NA ND ND

M19-O5 11/06/94 2 5 SP O0 ND NO NA TPHCAS MOTOR OIL 36000J(h) ND

07110/95 Page 1
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SUMMARY OF SOIL ORGANIC CHEMICAL ANALYSES FROM SITE 19
CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

_RELL SAMPLE SAMPLE USCS FIELO VOLATILE ORGANIC SEUIVOLATILE ORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM

NO. DATE DEPTH CLAS._FICATION SCREEN COMPOUNOS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

[feel bllm • * (ppelMv) (us/ks) lug/kS) (u_ko) (us/ks) (us/ks)eto

M19-05 11/06/94 4 5 SP 00 NO NO NA ND NO

J

° Sampledepthindicatedrepresentsthetopof an 18-inchsampleinterval,

""USCS Interpretation(forsoil boringsonly):

GW = well-gradedgravel SW = well-gradedsand ML = inorganicsiltandveryfine sands MH = inorganicsilts,micacaousordiatomaceous
GP = poorly-gradedgravel SP = poorly-gradedsand CL = inorganicclay, finesandorsiltysoils
GM = siltygravel SM = sillysand low-reedplasticity CH = inorganicclay, highplasticity
GC = clayeygravel SC = c3ayeysand (31_= organicsiltsand OH = organicsilt/clay,reed - h_jhplasticity

organicsiltyclays PT = peat

"*" Fieldscreeningresultswere obtainedusinga photoionizationdetectorcalibratedusinga 100ppm/visobutylenestandardgas (forsoilboringsonly)

AnalyticalDataComments: us/ks = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration pprn/v = Partsper millionvolume
PCBs = PolychlodnatadBiphenyls

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto data validationnarrative

"-" = NotApplicable

0711O195 Page 2
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 19
CTO 280

ALAMEDA NAVAL AIR STATION

TOTAL
WELL WATER SAMPLE VOLATILE ORGANIC SEMIVOLAT]LEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. BEARING DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXINS HYDROCARBONSEXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE (ug/L| (ug/L| (ug/L) (ug/L| |ugJL) (mglL)

D19-01 2 12/16/94 ' ND NO ' ND ND ND 14000

HP-S19-01 1 09/01/94 NA NA NA TPHCASMOTOR OIL: 3240J(h) TPHC ASUNLEADEDGASOLINE NA

71J(h)

HP-$19-02 1 08/30/94 NA NA NA TPHCASMOTOR OIL: 220J(h) ND NA

HP.SI_03 1 06r31t94 ; NA NA NA TPHC ASMOTOR OIL: 600J(h) TPHC ASUNLEADEDGASOLINE NA

64J(h)

M19-05 1 12113/94 ; TOLUENE S NO NO NO ND 3300

XYLENE (TOTAL): 2

i

MIg-OSDUP 1 12/13/94 I TOLUENE: 5 ,NO ND TPHC ASMOTOR OIL: 580J(h) ND 3300

XYLENE (TOTAL) 2

M1NOI3*I 1 10/25/94 l 1,1-DICHLOROETHANE 3 NO NO TPHC ASMOTOR OIL: 460J(h) ND 1110

1,2-DICHLOROETHENE(TOTAL): 2

MhNO13-2 1 ! 10124/94 J1,1-DICHLOROETHANE 2 NO NO TPHC ASMOTOR OIL: 8.40J(h) ND 465

MWO13-3 1 10/25/94 1.1,1-TRICHLOROETHANE 2 ND NO TPHCAS MOTOR OIL: 390J(h) ND 335
1,1-OICHLOROETHANE 7

MWO13-4 1 : 10/25/94 1.1-DICHLOROETHANE 11 ND NO TPHC ASMOTOR OIL: 380J(h) ND 796
BENZENE 2

TETRACHLOROETHENIE 4

DHP-S19-01 2 08/01/94 ND ND NA TPHC AS MOTOR OiL 460J(h) NO 2380

DHP-S19-02 2 06/01/94 1.1.I-TRICHLOROETHANE 1 NO NA TPHCAS MOTOR OIL S70J(f.h) NO 630

1,1-DICHLOROETHANE 30

1 1-DICHLOROETHENE 3

1.2-OICHLOROETHENE(TOTAL) 3
TETRACHLOROETHENE 3

TRICHLOROETHENE 2

07110/95 Page 1
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SUMMARY OF GROUNDWATER ORGANIC CHEMICAL ANALYSES AND TDS FROM SITE 19

CTO 280

ALAMEDA NAVAL AIR STATION

(Continued)

TOTAL

WELL WATER SAMPLE VOLATILE ORGANIC SlEMNOI.ATILEORGANIC PESTICIDES, TOTAL PETROLEUM TOTAL PETROLEUM DISSOLVED

NO. mlEAmNO DATE COMPOUN06 COMPOUNDS PCB'S AND DIOXINS HYDROCARBONS EXTRACTABLE HYDROCARBONSPURGEABLE SOLIDS

ZONE I._1-! (uWt.) (ugh.) (uglLI (ug/LI (m_L|

DHP-S19-O2 2 08/01/94 1,1-DICHLOROETHANE 27 NO NA TPHCAS MOTOROIL 540J(h) NO 7601,1-DICHLOROETHENE 2

1,2-DICHLOROETHENE(TOTAL): 3
TETRACHLOROETHENE: 5

TRICHLOROETHENE 4

DHP-S19-03 2 09/01/94 NO NO NA TPHCAS MOTOROIL: 720J(h) ND 1600

DHP-S19-04 2 08/18/94 1,I-DICHLOROETHANIE" 4 NO NA TPHCAS MOTOROIL: 580J(h) ND 3950

t.2-OICHLOROETHANE: 0 7

ACETONE 38J(f)

SliP-S19-05 t 0e/18/94 NA NA NA TPHCAS MOTOROIL: 117QJ(h) NO NA

AnalyticalDataComments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Partsper millionvolume

SHP = "Shallow"HydroPunchobtainedfromfirstwater-bearingzone. PCBs = PolychlorinatedBiphenyls

DHP = "Deep"HydroPunchobtainedfromsecondwater-bearingzone,

AnalyticalQA/QC Comments: (a) - Surrogaterecover/problem (e) - Internalstandardsproblems

(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspike recoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,referto data validationnarrative
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TABLE 18-4

METAL RESULTS IN GROUNDWATER EXCEEDING 95 PERCENT/95 PERCENT STI
FROM SITE 19

CTO 280
ALAMEDA NAVAL AIR STATION

Detected

Sample Location Sample Date Metal Concentration Upper Tolerance

(u_L) Limit_u_L_')

M19-05 12/13/94 NICKEL 27.9 J 6.6

M19-05 Dup 12/13/94 COBALT 10.2 J 8.6
12/13/94 NICKEL 25.5 J 6.6

MWD13-1 10/25/94 NICKEL 27.9 1 6.6

10/25/94 SELENIUM 3.2 J 1.0

MWD13-2 10/24/94 NICKEL 24.1 .l 6.6

10/24/94 SELENIUM 3.5 J 1.0

10/24/94 ZINC 65.3 25.7

MWD13-3 10/25194 LEAD 2.9 1 1

10/25194 NICKEL 11.2 1 6.6

V

Note: (')This valuerepres_tstheuppea'toleftm_mtervalofthe 95 percont/95pereentSTl(95/95 STI). The95/95 STI is thevnlue below
which 95 perc,ent of the groundwatersamples are expectedto fall 95 percentof the time, basedon previous groundwater

samples collected from NAS _ frmn m of non-_ use.

J - Estimated concentration

STI- Statistical ToleranceInterval

1
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Tt : 18-5

SUMMARY OF NON POINT SOURCE ORGANIC CHEMICAL ANALYSES FROM SITE 19

CTO 280
ALAMEDA NAVAL AIR STATION

NPS SAMPLE VOLATILE ORGANIC SEMIVOLATILEORGANIC PESTICIDES. TOTAL PETROLEUM TOTAL PETROLEUM

1.0, DATE COMPOUNDS COMPOUNDS PCB'S AND DIOXlNS HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

(ug_o I lug/k0} (ug/kgl (ug/kg) (ug/kg)

NPS-S19-01 07118/94 NO NO NA TPHC AS MOTOR O|L 900000J(f,h) ND

NPS-S19-02 07118/94 I,I.I-TRICHLOROE_: 180000J(a) 1,2-DICHLOROBENZENE 8000 NA TPHC ASDIESEL: 8930000J(h) TPHC ASUNLEADED GASOLINE

1.2-DICHLOROETHENE(TOTAL): BIS(2,-ETHYLHEXYI.)PHTHALATE: 2060000J(h)

130(X)OJ(ll) 9QOOOJ(h)

TRICHLOROETHENE 94_11)

Analytical Data Comments: ug/kg = Microgramsper kilogram ND = Analytesreportedbelowdetectionlimits

ug/L = Microgramsper liter IdA = NotAnalyzed

J = Value estimatedat reportedconcentration ppm/v = Partspermillionvolume
PCBs = PolychlorioatedBiphenyls

AnalyticalQ/UQCComments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowreportinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,refer to datavalidationnarrative
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T_ _ 18-6

SUMMARY OF QUALITY CONTROL ORGANIC CHEMICAL ANALYSES FROM SITE 19

CTO 280
ALAMEDA NAVAL AIR STATION

V_F.LL SAMPLE VOLATILE ORGANIC SlEMIVOLATILEORGANIC PESTICIOEg, TOTAL PETROLEUM TOTAL PETROLEUM
NO. DATE COMPOUNI_I COMPOUNDS PCB'SAND DIOXIN9 HYDROCARBONSEXTRACTABLE HYDROCARBONS PURGEABLE

lug/L ) (tag/L) (ug/L) lug/L) (ug/L)

S19-ER-O1 06/22/94 NO NO NA ND NO

$19-ER-04 0o_OlFJ4 1.2-OtCftLOROETHANE 09 ND NA ND NO

sIg-lER4)5 00/31/94 NA NA NA NO ND

S19-ER-08 00/30/94 NA NA NA ND ND

S19-TS.O1 08/01/94 2-BUTANONE 57J(f) NA NA NA NA

S19-TB-02 0e/01/94 2-SUTANONE 300J(f) NA NA NA NA

S19-TB.03 0e/30/g4 1,2.-DICHLOROETHANE_2 NA NA NA NA

S19-Te-04 (_/31/94 1.2-DtCHLOROETHANE:I NA NA NA NA

$19.TB-05 094)1/94 1,2-OICHLOROETHANE:2 HA HA NA NA

Analytical Data Comments: og/kg = Microgramsper kilogram ND = Analytesrepowledbelowdetectionlimits

ug/L = Microgramsper liter NA = NotAnalyzed

J = Valueestimatedat reportedconcentration ppm/v = Partspermillionvolume

TB = TripBlank PCBs = PolychlorinatedBiphenyls
ER = EquipmentRinsate

AnalyticalQA/QC Comments: (a) - Surrogaterecoveryproblem (e) - Internalstandardsproblems
(b) - Blankcontaminationproblems (f) - Calibrationproblems

(c) - Matrixspikerecoveryproblems (g) - Quantificationbelowrepodinglimit

(d) - Duplicate(precision)problems (h) - Otherproblems,refertodatavalidationnarrative
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